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1906—1907. 


THE Old Year has closed during a period of remarkable 
industrial activity and commercial prosperity ; we sincerely 
trust that the New Year will maintain this happy con- 
dition, and that the electrical trades will secure a fair share 
of the benefits to be derived therefrom. With few excep- 
tions, we fear, electrical firms during the past year by no 
means realised the advantages of the revival in trade, 
although many of their works were fully employed, and this 
untoward result must be ascribed, to a great extent, to the 
severe competition experienced in almost all branches of the 
industry. While it is very easy to depress prices by 
“cutting,” it is far from an easy matter to restore them to a 
healthy level, at which reasonable profits can be made. 
Now, however, when our foreign rivals are fully occupied, 
the opportunity has arisen for the trade to resume its normal 
condition, and we hope that the year 1907 will be the first 
of a prolonged series of ‘ fat’’ vears to make up for the 
leanness of their predecessors. 

The fact that an improvement has already set in, and 
shows every sign of continuance, is clearly indicated by our 
monthly tables of exports and imports of electrical 
machinery ; a review of these for the past two years shows 
that whereas the average value of the former for the 
12 months ending in January last was £112,381, the 
average for the ten months ending in November, 1906, was 
£134,897 ; similarly the figures for the imports during 
the same periods were £122,224 and £146,520 respectively, 
and the returns for the closing months of the year show a 
further remarkable increase. 

Turning to the more notable events of the .past year, 
the principal feature in the lighting business perhaps was 
the flood of metallic-filament lamp inventions, though some 
of the lamps themselves are not yet on the market. 
Regarding these, we feel that they inaugurate a new era in 
electric lighting, and will go far towards counteracting the 
improvements in gas lighting which have taken place in 
recent times. The price of electrical energy has been 
reduced almost everywhere during the year, and before long 
it will be available in most of our leading towns at little 
more than 3d. per unit. We deal with the development of 
the commercial branch of electricity supply in a leaderette. 

In traction, the opening of two new “ tubes” and of the 
Great Western electric section mark the year ; single-phase 
systems are in progress on the Brighton Co.’s Railway and the 
Midland Railway, but little seems to have been done as yet. 
The Kingsway subway and the Embankment tramways 
represent the most striking developm2nts of the L.C.C. 
systems. Several surface-contact tramways are apparently 
on the verge of completion, but for some mysterious reason 
they “ hang fire.” 

The Metropolitan District Railway electrification has not 
given such satisfactory results as were hoped for, bat this é 
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appears to be the fault not at all of the electrical working, 
but rather of the earlier management, or mismanagement, of 
the undertaking. 

The sad fate of the London Power Bills calls for a 
passing lament ; how the new L.C.C. and other London 
Supply Schemes will fare this year remains to be seen. The 


Kent Power Co. is nearly ready for work ; the South Wales 
undertaking is passing through the thvoes of regeneration, 
and the North Wales scheme—our only great water-power 
undertaking—has successfully commenced operations. The 
general development of the use of electricity for motive 
power augurs well for the future; already the large gene- 
rating stations at Manchester and Salford, for example, both 
of which, a few years ago, were alleged to be far too big, are 
loaded nearly to the limit of their capacity. Sufficient has 
been said of the Victoria Falls scheme for the present ; we 
sum up the situation elsewhere in this issue. 

The event of the year in telegraphy was the Wireless 
Telegraph Conference, followed by the interesting anrounce- 
ment of Mr. V. Poulsen’s improved system. The benefit of 
the underground telegraph cables, now completed as far as 
Glasgow, was amply felt during the recent snowstorms, though 
some important towns, not yet connected with the cables, 
were temporarily isolated ; it is to be hoped that the under- 
ground system will be extended with all possible speed. 

The visit of the foreign confréves of the Institution of 
Electrical Engineers in itself made the year memorable, and 
its perfect success gratified all British electrical men. 

We have not touched upon more than a fraction of the 
many interesting events of the year, but, perhaps, we have 
said sufficient to show that 1906 was a notable year in the 
history of electrical engineering in this country ; and we 
hope that 1907 will not only equal its predecessor’s record 
but will far surpass it. 








. Our readers are already familiar with 
ar ied the very valuable work that has been 
Development. 2ccomplished on the other side of the 
Atlantic by the Co-operative Elec- 
trical Development Association of Cleveland, Ohio. The 
prize essays already published have, doubtless, done much 
to work up a more enthusiastic and enterprising spirit 
among those whose calling it is to push the sale of elect”icity. 
The Association has now announced an offer of $2,600 in 
prizes for an electrical * solicitor’s ” (canvasser’s) handbook. 
It is desired that there shall be available a handbook which 
will be instructive and stimulating to representatives of 
supply authorities, contractors or others who are canvassing 
the public for the sale of electricity for light, heat and 
power. For the “Light” Section there are to be three 
prizes, valued at $500, $300 and $200 respectively. For the 
‘Power ” Section, three prizes of similar value; and for 
“‘ Heat” the awards will be valued at $300, $200 and $100. 
The handbooks submitted will be judged by a committee 
appointed by the president of the National Electric Light 
Association. 

The special series of articles on the subject of commercial 
development of electricity supply, written by Mr. R. Borlase 
Matthews, was concluded in our last issue; but it is our 
intention frequently to devote space to further contributions, 
in which we hope that valuable advice will be given to aid 
managers and engineers in their development schemes. To 








arouse intelligent interest in the matter among councillors 
and directors is very necessary in the first place, and prejudice 
will have to be cleared away. A Chairman of a Municipal 
Electric Lighting Committee, during the course of a discussion 
on the incomes per cap. of various electric lighting stations, 
remarked, when a particularly good instance was brought to 
his attention, “Ah! but they have been established 15 
years.” This, however, is just the point of a new business- 
getting campaign: a properly conducted aggressive move- 
ment of this nature will accomplish results in a year or two 
that otherwise would not be obtained in many years under 
the more ordinary methods, therefore it behoves the supply 
authorities to investigate these methods and to make it their 
business to increase business—to increase their loads by 
every honest, logical means, taking advantage of every 
modern commercial method that will serve their purpose, so 
that they may provide the inhabitants of their territory with 
that service which will add so much to the brightness and 
healthiness of their surroundings, and to the relief of 
domestic and industrial labour. 





The twenty-first annual report of the 
Labour Co-partnership Association, issued 
last month, covers a period of 14 months, ending August 31st, 
1906. The report is a distinctly interesting document, 
which shows the slow but steady progress which the 
system known as co-partnership is making in this country. 
It would appear that the number of co-partnership “ pro- 
ductive” societies, which was 15 in 1883, rose to 77 in 
1893, and had reached 124 by the end of 1895. These 
societies have a joint capital of nearly £2,000,000, do a trade 
of £3,700,000 per annum, make a profit of nearly £190,000 
(also a Icss of £7,395), and distribute among their employés a 
substantial amount in addition to paying wages at the standard 
rate. Most prominent among the British enterprises con- 
ducted on co-partnership lines are, naturally, the five gas 
companies which have adopted the system. Quoted in the 
order of their importance as profit-sharing companies, the 
gas undertakings are the South Metropolitan (which adopted 
the principle of co-partnership in 1889); the Commercial, 
1901; the South Suburban, 1893; the Newport, 
1900; and the Chester Gas Works, 1901. During 
the year ending June last these five companies 
allotted over £53,000 amongst 7,200 workmen, while the 
approximate value of the shares held by the employ¢s 
amounted to over £368,000. 

The report also contains an account of the proceedings of 
the Co-operative Congress held at Birmingham, to which the 
Co-Partnership Association sent a large number of delegates, 
and the half-yearly meeting of the Association at Batley, 
where Mr. T. C. Taylor, M.P., made an interesting speech, 
and Mr. J. D. Stuart-Sim read a paper on the ownership of 
capital by working-classes. From this it wou!d seem that 
including all friendly, co-operative, building, &c., sccieties, 
the Railway, Trustee, and Post Office Savings Banks, the 
total amount of money held by workmen amounts to 
£402,256,600. The last annual meeting of the Association 
was held at the end of October, when an address was delivered 
by Sir George Livesey, chairman of the South Metropolitan 
Gas Co. In his speech, Sir George spoke in a very 
favourable manner of the co-partnership principle, somewhat 
more favourable indeed, than he spoke to his shareholders 
at the last meeting of the company itself (as already 
mentioned in the ELecrricaL Review). The president of 
Labour Co-Partnership Association is now Prof. 8. J. 
Chapman, M.A., Dean of the Faculty of Commerce, Man- 
chester University ; Mr. H. T. Eve, K.C., M.P., is the hon. 
legal adviser; Mr. Aneurin Williams, hon. treasurer, and 
Mr. Henry Vivian, M.P., secretary. 


Co-Partnership. 
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ELECTRIC MEASUREMENT OF BRIEF 
INTERVALS OF TIME. 


In experiments in physics, when we want to measure the 
duration of a phenomenon which continues for a very short 
time, we generally determine the space traversed by a 
moving body, the conditions of movement of which «are 
known. For example, we should utilise the fall of a body 
which in its descent, encounters first one lever which starts 
the operation, and then a second which makes it cease. An 
oscillating pendulum which sets :in motion props, placed at 
different points of its path, has also been used for the same 
purpose. Finally, and most frequently, the production and 
stoppage of the phenomenon are controlled by electric 
relays. 

This method of procedure amounts to measuring a space 
or a length, and deducing from this the time by the mathe- 
matical law supposed known, of a moving body. The method 
is necessarily liable to error owing to the difficulty of 
estimating space with precision, of knowing exactly the law 
of motion, of being able to take into exact account the 
delay in the working of the electric relays. We may further 
add that the result is only obtainable at the cost of caleu- 
lations of a long and complicated nature. 

We may find a more convenient and exact method by 
having recourse to an electric phenomenon. It is known, 
indeed, that electrical quantities depend on mechanical units, 
and certain expressions of these quantities are uniquely related 
to fundamental units. To come to details, the product, 0 R, of 
a capacity and a resistance, whatever be the system of electric 
units adopted, is analogous to atime. This quantity occurs 
in a very simple fashion in the expression of a charge of a 
condenser, closed on a resistance R. 

If & be the electromotive force of a battery, the charging 


current is given by the formula— 
t 


i= E e ~ CR 
R 
where ¢ is the base of the Napierian logarithms (¢ = 2°718). 
At the time ¢ the charge in the condenser is— 
t 
g=/idizcn(h —e ax), 
or, if Q@ be taken as the complete charge— 
t 
Q = % ( l1—e. en). 
The same formule apply to the discharge. If after 


having charged the condenser we discharge it, the charge 
remaining at the end of the time ¢ will be Q, = Q% — @ 


pay 


= Q& @ cr. 
By measuring this remaining charge and comparing it 
with the total charge, the knowledge of the ratio : will 
0 


give the quantity whence we deduce the value of the time ¢ 
during which the condenser is discharged. It will suffice, 
then, to think of a plan which would enable the condenser 
to be discharged during the whole period of the phenomenon, 
for the measure of the remaining charge to give immediately 
. the amount of the time. 

This is how.we should arrange the experiment. Two 
levers, A and B, which the moving body releases in its fall, 
are connected to one another and to one side of the con- 
denser © shunted by the resistance rR. The other side of 
the condenser is connected to the negative terminal of the 
ballistic galvanometer G and tothe pole of a battery p. The 
second pole of P is united to the abutment stop of a, and 
the positive terminal of the galvanometer @ to the impact 
stop of B. 

The moving body m in falling sets A in motion. At that 
moment the connection of the condenser and the battery 
will be broken and the condenser will discharge across the 
resistance R. When the moving body meets B the lever will 
fall on its impact stop, permitting the condenser in this 
way to discharge across the galvanometer c. In order that, 
during this discharge, we may’ neglect the quantity of 
electricity which continues to pass across the resistance R, 
it will be adequate to make the resistance of the galvano- 


meter sufficiently small with respect to the latter, a condition 
which it is always easy to realise. 

The time ¢ thus determined is that which elapses until 
the moment when the lever B meets its impact stop. If it 
is desired to measure the time of working of the lever itself 
—say, of A for example—the same method is easily applied. 
We would connect to a the first face of the condenser, the 
battery to the abutment stop and the galvanometer to the 
impact stop. It is easy to imagine the arrangements we 
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should make in order to take into account the working of 
the other parts if they intervened during the progress of the 
phenomena under consideration. From the following table 
all calculations can be readily made :— 


t t 


t CR t ~ OR 


¢ R é c Rn é 
0:00 1°00 1:00 0°36 
0°01 0'99 1°20 0°30 
0°05 0°95 1°40 0°25 
0°10 091 1°60 0°20 
0715 0°86 1°80 0°16 
020 0°82 2°00 0°134 
0°30 0°74 2°50 0°081 
0°40 0°66 3°00 0049 
0°50 0°60 3°50 0:030 
0°60 0°54 4:00 0018 
0°70 0°49 4°50 0011 
0°80 0°44 5°00 0°007 
0 90 0°40 6°00 0002 


We have employed this method to determine the time 
which the lever of the discharging switch takes to pass 
from the abutment stop to the impact stop. It is interesting 
to know this time, for if we measure a badly insulated 
capacity—for example, the capacity of an aerial line during 
the passing of the lever—the line is discharging itself in 
consequence of its bad insulation, and the capacity we 
observe is less than the actual capacity. If we know the 
time during which. the line has thus lost its charge, it 
becomes easy to estimate the quantity of electricity which 
has disappeared, and to take account of it. 

We have varied the resistance of the shunt within very 
wide limits, and we have always found the same figures. 
The capacity of the condenser was about 1 microfarad. 


R Charge t t 


ohms, left. CR. in seconds, 
800 0°25 1°40 00011 
1,000 0°34 1:07 00011 
2,000 0°54 0°60 00012 
3,000 0°69 0 37 00011 
5,000 0°78 0°24 0°0012 
8,000 0°86 0°14 00011 
10,000 0°88 0°12 0°0012 
100,000 0°987 0013 0 0013 


We see by the agreement of the results obtained that th° 
method is good. It enables us to measure without difficulty 
ten-thousandths of a second. We may also remark that the 
lever of the discharging switch always works under similar 
conditions. 

The combinations to which this method lends itself are 
most varied. We have applied it, among others, to determine 
the speed with which the lever of the discharging switch 
moves, of which we have spoken above. 

To this end we varied the distance which separates the two 
stops by turning the screw, which constitutes one of them, to 
D 
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a known degree. A complete turn would correspond to 1 mm. 
We then found the following figures :— 
Turns of the scr2w. Time in seconds. 
ee ee a a 00032 
ae aes aa bi 0°0065 

0°0090 
0°0105 
0°0120 
0°0135 
00150 
on ns see a 0°0162 
i eres 
, = aa ue - 00185 
The speed, increased at first, then became uniform, and 
finally slackened. The distance of 1 mm. (a turn of the 
screw) is traversed in about six-thousandths of a second, 
which corresponds to an average speed of 600 m. an hour. 

In the same way that we have been able to determine a 
time by knowing a capacity and a resistance, we can like- 
wise determine a capacity by knowing a time and a resist- 
ance. The value of resistances being very exactly known 
in absolute units, and the time being determined 
with great approximation by means of a seconds pen- 
dulum, the use of the method we have just indicated 
enables us to measure a capacity in absolute units, and 
that in terms of quantities that can be evaluated with 
great precision. We shall publish later on the very 
interesting results to which it leads with reference to the 
standardising of condensers, but it will now be readily 
understood why it affords a means of attaining an accuracy 
not obtainable by other modes. We know, indeed, that 
capacity is a quantity sufficiently badly defined, which 
depends on the phenomena which accompany the charge and 
which are especially the phenomena of the residual charge. 
The methods generally employed do not give results which 
agree, because the conditions employed are different. Here, 
on the contrary, we arrange the duration of the charge, the 
duration of the discharge and the epoch at which c is 
measured. Thus one can either study how a condenser 
varies with the different elements which influence its capa- 
city, or determine c very accurately for the conditions under 
which it is generally used. — DEvavx-CHARBONNEL 
(LT? Electricien ). 

[The foregoing method was originally devised by Mr. Robt. 
Sabine, and was fully described by him in the ExLxcrricaL 
REVIEW (then the TELEGRAPHIC JOURNAL) of May 15th, 
1876.—Eps. E.R.] 
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LONDON’S. ELECTRICAL SUPPLY. 


THE question of a supply of electricity for London has 
unfortunately degenerated into a matter more of politics 
than of engineering, and there is some danger of the more 
important features of the situation being overlooked. A 
short résumé of the history of the struggle may therefore be 
oppo tune. 

The provisional order system of supplying electricity has, 
on the whole, answered fairly well in provincial towns, but in 
London the number of separate districts is so great that it 
has led to a needless multiplication of areas, systems and 
stations ; the fault is increased by the fact that municipal 
undertakings are strictly confined within their own 
boundaries, while any attempt at combination by the com- 
panies or boroughs has been prevented by the “ association ” 
clause in their orders, which has done much to hinder elec- 
trical progress in London. This was fully brought out in 
the Parliamentary struggle of 1905. 

Many of the companies in London are subject to com- 
petition ; other safeguards for the consumer are : — 

(a) The London companies are all purchasable by the 
Borough Councils in 1931 ; and 

(4) The prices charged are subject to periodical revision 
by the Board of Trade, although this has not been resorted 
to in practice. 

On the other hand, the companies were compensated for 
their limited tenure by being allowed to charge practically 
any prices the consumer would pay, and to pay any dividends 
which could be earned ; the latter have recently been fairly 
good, and justifiably so in view of the risks and small 
dividends of early days. 





It had already been realised in 1889 that this procedure 
by provisional orders was not sufficient to deal with power 
supply, and following the report of Lord Cross’s Committee, 
numerous private “ power Acts” have been granted in the 
leading industrial districts. This report has been closely 
adhered to by Parliament and emphasised :— 

1. The growing importance of electric power for industrial 
purposes. 

2. The advantages of generating electricity on a much 
large: scale than had been necessary for lighting ; and 

3. The unsuitability of making power undertakings pur- 
chaseable by the local authorities, 
while it also showed that the supply of electricity wholesale 
or in bulk and the retail supply for power-users were dis- 
tinct questions. Power Acts, therefore, are of two kinds, 
those dealing with bulk supply and those dealing with retail 
power supply also; but neither kind of Power Act has ever 
yet been granted to a local authority. 


The unsuccessful London County Council Bills of 1902 | 


and 1903, about which some confusion has arisen, were in 
no sense Power Bills, neither did they deal with the retail 
supply of electricity, being mainly framed with the object 
of facilitating the purchase of the companies’ undertakings 
by the Borough Councils and ultimately by the County Council. 

In 1904 the first Power Bill affecting London itself was 
introduced, the East London and Lower Thames Power 
Bill. It was framed upon the same lines as the scoze of 
Power Acts already granted, and dealt with “bulk” supply 
and retail power supply, empowering the Board of Trade to 
permit a direct retail supply for power purposes to be given 
to the consumer where desirable. The Bill, however, was 
rejected, as the promoters were anable to satisfy the House of 
Commons’ Committee that they had adequate financial support. 

Attention had now been drawn, however, to London as a 
field for power supply, and in 1905 eight important measures 
were promoted, all dealing with bulk supply and some with 
power supply also. Some were promoted by existing com- 
panies, some by the Boroughs, one by the East London and 
Lower Thames Co., and one by a new body of promoters, 
several of whom had been identified with a successful power 
scheme on the Tyne, who sought to be incorporated as the 
Administrative County of London and District Electric 
Power Co. All the Bills were referred to a strong Com- 
mittee of the House of Lords under Lord Camperdown, 
which gave them the closest attention for nearly six weeks. 
Broadly speaking, the issues at stake were :— 

1. Were the existing undertakings (with or without new 
powers) able to supply London’s electrical needs? If not, 

2. Was it in the public interest that a new company should 
be created for the purpose ? 

The most important schemes of the existing companies 
divided London into three parts, the Metropolitan Co. taking 
the West, the Charing Cross Co. taking the East, and the 
City Co. taking the Southern portion. The Borough 
Councils’ scheme was not taken very seriously, and the 
struggle gradually resolved itself in a fight between the 
existing undertakings and the Administrative Co. The 
latter contended that the large number and small average 
size of the existing generating stations in London prevented 
them prodncing at a price which would enable electricity to 
replace all other forms of power in London. They held that 


.the ‘establishment of a central system with two or three 


large generating stations in London was the way, and the only 
way, to bring the latter about. The existing companies 
declared the newcomers’ estimates of London’s power require- 
ments and the possibility of securing the business to be 
much exaggerated, and they further felt that as pioneers who 
had sunk their capital during the risky.stages they were 
entitled to reap the advantage of later developments. In 
several cases both companies and local authorities were able 
to show that so far as existing conditions allowed power 
supply was being energetically pushed. However, the 
Administrative and the Metropolitan Co.’s Bills were passed 
by the Lords, the area of the latter Bill being cut out of the 
area sought by the former. By the House of Commons’ 
Committee, under Sir James Kitson, a number of alterations 
were made in the Administrative Bill at the instance of the 
County Council which offered the scheme the strongest 
opposition ; these included :— 

1. A purchase clause on the lines suggested by the 
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London ‘County Council enabling the undertaking to be 
bought in 42 years’ time, the terms of purchase being settled 
in the Bill. 

2. A sliding scale of price and dividend on the lines 
suggested by the Council by which no dividend could be 
paid if the average price exceeded 1d. per unit. 

3. An obligation upon the company to supply all con- 
sumers at a price not exceeding a certain maximum schedule 
#d. for an eight-hour day.) 

4. A periodical revision of this schedule by the Board of 
Trade at the instance of the County Council or any local 
body. 

But although the Bill passed the second reading and Com- 
mittee stage of the Commons, the supporters of the Council 
in the House itself were able to block the Bill and prevent it 
reaching third reading before the close of the session. 

The net result of the 1905 proceedings, therefore, was 
to draw public attention to the advantages of electrical pro- 
duction on a large scale, and the necessity for some 
improvement in the existing means of supplying London 
with electric power. None of these schemes really touched 
lighting, which, of course, forms four-fifths of the business 
in London to-day. 

In the 1906 session the County Council appeared upon 
the scene as a promoter ; the existing companies also brought 
forward a scheme for removing the antiquated restrictions 
against “association,” while the Administrative Co. pro- 
moters re-introduced their Bill. The County Council 
measure did not deal with power supply, but was made a 
“permissive” Bill only, authorising the Council to supply 
electricity ‘“‘in bulk” throughout greater London. A new 
scheme was also brought forward with a good financial 
backing by a body known as the Additional Power Uo., 
which proposed to generate current at St Neots, and trans- 
mit it to London. This was, however, refused a second 
reading by the House of Commons. The other Bills were 
referred to a special Hybrid Committee, the main issue 
being whether the wholesale production and sale of elec- 
tricity in London should be in the hands of the County 
Council or private enterprise, or of acombination of the two. 
So far as bulk supply to the Borough Councils went, the 
County Council made out a good case, but owing in large 
measure to the warnings of the Council’s own Finance Com- 
mittee, which pointed out the speculative nature of such an 
enterprise, and the difficulty of a municipal body carrying on 
a scheme of this kind which differs in so many respects from 
the ordinary lighting supplies which have been so successfully 
carried out in the provinces, the County Council Bill was 
rejected. The Committee produced a special report, in which 
they suggested that the Council would be wise to consider 
the relative advantages of taking the whole of the risk itself, 
and of sharing them with private enterprise, as its own 
Finance Committee had already suggested. The Committee 
recommended the suspension of all the other Bills in order 
that the Council might make a fourth and final attempt to 
secure Parliamentary powers, failing which private enterprise 
should be empowered to carry out the work. The Com- 
mittee gave a most inadequate hearing to the scheme pro- 
posed by the existing companies. 

The Council’s present scheme is the outcome of this 
report, but it is a less likely scheme even than the last. The 
difficulty under which the Council labours is this. Its third 
Bill (1905) mainly failed, not because of its numerous 
technical faults, but because it did not go far enough ; 
because, in the opinion of the Board of Trade, it did not 
ensure a cheap supply to the consumer, nor, in the opinion 
of the Council’s Finance Committee, a satisfactory return to 
the ratepayer ; on the other hand, “ permissive” though it 
was, it was opposed by 19 boroughs and practically all the 
outside authorities, an opposition which, it appears likely, 
will be still stronger against the present scheme. Three 
strong Parliamentary Committees have been satisfied that 
this problem cannot be solved by a bulk supply scheme only. 
The Council has, therefore, included in its present Bill the 
‘* Bristol ” clause, which empowers the Board of Trade to 
authorise a direct. supply to the power-user in certain cir- 
cumstances. The Council also goes further, and proposes to 
acquire in foto the undertakings of the Borough Councils 
immediately at their nominal value, and those of the com- 
panies as soon as possible, and such of the outside authorities 





undertakings as it can get by agreement. Thus, the scheme 
is no longer a-“bulk” or even a power scheme, but an 
attempt to combine the supply of electricity for lighting, 
power and traction, and concentrate it in the Council’s own 
hands; until it gets the companies’ undertakings into its 
hands it proposes to compete with them under the above 
clause, with results which are obvious. So far as the com- 
bination of electricity supply goes for all purposes, the scheme 
looks rather plausible were it not for its specalative nature 
and commercial risks and the grave doubt as to whether the 
time is ripe for such a vast proposal. For it must be 
remembered that this is a ten times bigger affair than 
any proposal ever yet put forward by the companies which 
confined themselves to the supply of electricity in bulk 
where desired and of power where required, a comparatively 
small part of the present business in London. This heing 
so it is not surprising that the Council's Finance Committee 
has once again warned the Council against the measure 
which must arouse the warm opposition of the borough 
councils and companies. Somethiog must, however, be done. 
The matter has dragged on quite long enough, and the delay 
has caused enormous expense to the ratepayer and other 
promoters, and has had a disturbing effect on the stability 
of electrical investments and has benefited no one except 
the legal fraternity. In the meantime the consumer and his 
interests appear to receive more attention than. those of 
the child in the education controversy, and the power-user is 
inclined to join with the engineer in crying “‘ a plague upon 
your politics.” For whatever the result of the March 
elections, no one who has studied the question considers that 
there is the slightest likelihood of Parliament passing the 
present measure of the County Council unless the Bill makes 
obligatory the leasing of the undertaking, or in some other 
way co-operates with private enterprise. 

Probably the wiser tactics, from a purely electioneering 
point of view, would be a definite announcement that the 
Council, while controlling the supply of electricity, was 
prepared to leave the provision of the capital in whole or in 
part, and the entire operation, to private enterprise. 








GAS TURBINES. 


Tue problem of converting an intermittent pressure into a 
continuous one, has hitherto baffled the would-be inventors of 
gas turbines. The possibility of separate combustion of the 
fuel must have suggested itself to many a3 a solution of the 
difficulty, but, so far, the details made known as to the 
practical application of this idea are extremely meagre. A 
paper on “ Experiments with a Constant-Pressure Generator 
for Gas Turbines,” in the Zeitschrift fiir das Turbinenwesen, 
is, therefore, of interest, as quoting from an actual example, 
although the account of the experiments does not enter much 
into detail, and a clear description of the machinery is not 
given; this, probably, is too much to expect until the 
experiments have enabled the apparatus to be designed 
on a commercial scale. The author notes the need of a 
means of precise regulation for governing the temperature of 
the gas used. Two are practicable: cooling by admission 
of air, and the utilisation of the superfluous heat to generate 
steam, which is passed with the gas through the turbine. 
The first is the more efficient, especially when the gas comes 
from a distance. In large gas engines, combustion taking 
place in the cylinder, this heat is taken up by the sides and 
piston, &c., and assists the efficiency. With a mixture of 
steam and products of combustion passing through the 
turbine, the specific heat of the gas and steam is no greater, 
and the efficiency is poorer. 

A generator was designed to try the two methods. Com- 
pressed air at 165 lb. was passed through a pipe, and kerosine 
-was used as fuel. ‘T'wo methods of starting were employed. 
By the one, after opening the valve, a small quantity of 
gasoline was introduced into the combustion chamber, and 
lighted with aspill. After burning for a second, a kerosine 
receptacle was connected, and a large clear flame produced. 
When the flame had burnt for a few minutes, a pressure of 10 
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atmospheres (150 1b.) was produced in the generator and the 
gas flowed through the open valve. 

The other method of starting was to have an air pressure 
of 72 lb. and admit the heating oil slowly, lighting it by 
ineans of smouldering tinder in the combustion chamber. 
After warming the combustion chamber, the gasoline was 
drawn off and the kerosine admitted. 

When pressure is attained in the generator, the flame is 
observed through an observation window, and regulated toa 
clear white colour. 

The author concludes from the experiments that, as to 
obtaining the necessary pressure and temperature, no serious 
difficulties need be anticipated. The principal difficulties 
appear to arise from the uncertainty of the start and deteriora- 
tion of the lining of the combustion chamber. These diffi- 
culties, the author believes, are easily reducible. With the 
experimental plant, trouble was occasioned by the breaking 
“a of the chamber lining and the fluctuating temperature of 
the vas. 

It appears that these experiments (which were conducted 
in the Experimental Engineering Department of the 
Illinois University, at Garland) demonstrated the possi- 
bility of working a gas-driven turbine by means of a 
separate generator ; but that the latter was found defective 
in mechanical detail, and that therefore only short runs 
could be performed (two hours). In the absence of a descrip- 
tion of the apparatus, this is all that can be gathered from 
the paper. 








THE FUTURE TELEGRAPH SYSTEM. 


By WILLIAM J. WHITE. 


AN applied science attains maturity in three stages. First, 
the original conception by the inventor ; then the laboratory 
development, in the course of which the idea assumes a con- 
crete and practical shape ; and, last stage of all, the com- 
mercial and financial stage when the original form is generally 
adapted and improved beyond recognition. 


The modern generators driven by the gigantic forces of. 


Niagara bear little resemblance to the early machines of 
Gramme and others, and the steam turbine of to-day would 
not at first be recognised as belonging to the same family 
us its ancestor—the steam engine of James Watt. 

With modern telegraphy, however, improvements on the 
original designs have, in many cases, been surprisingly small. 
The original Morse code is still with us, and the Morse key 
and sounder are still, for all practical purposes, the same as 
when first designed. No substitute has, so far, been found 
superior to the porcelain insulator, and copper wire still holds 
the field as the medium of communication. 

Signs are not wanting, however, that a critical period in 
the history of telegraphy has now been reached. The re- 
quirements of commercial life to-day are such that the older 
system is barely able to cope with them. The essential 
feature of a successful telegraph system has been well 
expressed by Mr. Gavey :—‘ Most telegraphic administra- 
tions have considered the ideal system to be a manual 
system ... . in which the messages are brought up to the 
instrument at the forwarding station and dispatched over 
the wires, while at the receiving station they are written off 
direct, packed in envelopes and sent out without any inter- 
vening operations.” 

To ensure this being done on all occasions is, from 
financial considerations alone, out of the question. A long 
telegraph line represents a considerable capital outlay for 
plant, and a large annual payment for maintenance. The 
vost of skilled operators at salaries of from 20s. to 60s. per 
week has also to be taken into account, and the establishment 
charge must not be neglected. Against this, there is the 
cost per telegram from which the outlay is to be recouped. 
In fixing this charge, competition from the telephone system 
and quick postal deliveries has to be considered, and prevents 
any excessive rates being charged. 

Progress obviously will lie in two directions. First, the 
maximum output of the plant must be secured ; secondly, 
the cost of operating the service must be reduced if possible. 





The two directions are to a certain extent antagonistic, and 
to secure one advantage may mean that the other to some 
extent must be sacrificed. A compromise, therefore, is 
necessary, and in arriving at a result, the total cost per 
message must be the deciding factor. 

Before proceeding to assume the dangerous rile of prophet, 
it would be as well to review the work which has already 
been done in the two directions mentioned above: we shall 
then see what data are available for estimating the place of 

-telegraphy in the commercial life of the future. 

The most ambitions attempt made to increase the capacity 
output of the plant has up to the present been the introduc- 
tion of the Delany multiplex system. In this system, the 
wire, by means of an arm revolving over segments, was 
given to each of four operators in turn at each end of the 
wire, and as duplex working could be adopted, it was 
theoretically possible to apportion eight operators to each 
end of the wire. The system was tried in this country for 
some time, but the numerous difficulties inherent in the 
system caused it to be abandoned. 

The limit which has so far been reached successfully is 
quadruplex. Traffic requirements, which fluctuate to a 
great degree, do not always warrant full quadruplex work- 
ing, and a system which has been found to be of consider- 
able utility in this country is that known as the “ split 
quadruplex ” system, in which three stations—say, X, Y and 
Z—can be so connected that X can work duplex to Z on the 
A side relayed, and also duplex to Y on the B side, while 
at the same time Y can work duplex to Z on the B side— 
duplex working being thus practicable between each of the 
three stations. 

The mention of traffic requirements brings us to the second 
factor of the situation—the cost of operation of the service. 
This point is of enormous importance in the economy of the 
telegraph service. In order that the exact cost of trans- 
mitting and delivering a message may be ascertained, it is 
necessary to keep in view many widely diverging factors. 
When the individual values of these factors have been com- 
piled, curves must be plotted in order to determine the 
particular point where the maximum efficiency and economy 
lie. 

At the outset we are confronted with difficulties, and it 
becomes necessary to divide the work into three stages, viz., 
cheap lines, lines of moderate cost, and lines whose erection 
necessitates considerable outlay of capital. In the first case, 
the payment of the operators would, with our present plant, 
bear a very large proportion in comparison with the capital 
cost of plant ; on long lines, on the other hand, the deter- 
mining factor may be the capital cost of the plant involved. 

The case may be illustrated by a numerical example. 
Assuming the value of the line to be 100, and the cost of 
the operator as 5, it will be more economical to employ as 
many operators on the wire as the working capacity of the 
wire willadmit. The disadvantage is in the delay inseparable 
from this method of working. If the value of the line is 
only equivalent to 5, no advantage will be gained by multi- 
plying the operators, a more efficient service being secured 
by multiplying the lines. 

High speed Wheatstone working and machine telegraphy 
generally, in which several men are punching for trans- 
mission, can only be profitable when applied to circuits of 
some considerable cost. 

On lines of this character, then, machine telegraphy will 
be the keynote of the future. Rather we might say it is 
the keynote of the present, as the machine system is practi- 
cally passing through the third stage—that of commercial 
development. 

Modern machine telegraphy may be divided into three 
classes, typified by three systems. First, the Hughes ; 
second, the Baudot ; third, the Murray, and its adaptation, 
the Murray Creed. A fourth class might be added, com- 
prising photo-printing telegraph systems, these systems 
having a certain vogue on the Continent. 

The Hughes system is now firmly established. It has 
held its own by reason of its simplicity and the fact that 
the electrical portion of the apparatus is reduced almost to 
a minimum. The type wheels at each end of the circuit 
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more efficient the operator, therefore, the more efficient 
the system. Signals are sent from a keyboard similar to 
that of a pianoforte, the letters and punctuation marks 
being engraved on the keys. Depression of a key sends a 
current to line, so that the paper slip at the distant end is 
brought into contact with the revolving type wheel at the 
right instant for the letter to be printed. The force neces- 
sary to raise the paper is furnished by the driving gear, the 
printing action being controlled by the current sent from 
the transmitting station. This current at the same time 
also rectifies any small deviation from synchronism in the 
printing wheels at each station. 

The Murray system is somewhat more intricate. An 
operator at the transmitter station punches a slip by operating 
on a typewriter keyboard. Depressing a key causes a com- 
bination of five punches to pierce holes in a paperslip. The 
slip is put through a special form of automatic transmitter, 
and a receiving perforator at the distant station is by an 
ingenious synchronous device operated so as to produce a 
tape punched with holes in a manner similar to that at the 
transmitting station. The received punched slip is then 
passed through a “ printer,” which, acting on the principle 
of a Jacquard loom, operates a typewriter, and prints the 
received message in type-written characters. 

The Baudot is, perhaps, one of the most important of 
machine telegraphs in use at the present time. Briefly, the 
system may be explained thus. If there are four operators 
at each end of a single line, the line is by an ingenious dis- 
tributing arrangement given to each operator in turn, while 
he sends a signal. As soon as the signal is completed, the 
line is given to the next operator. The signal that the line 
is about to be connected to his instrument is announced to 
the operator by means of a click’in a telephone receiver 
placed in a convenient position. Synchronism -between the 
transmitting and receiving distributors is of course essential, 
in order that the line may be connected to the proper pair of 
operators at the same instant. : 

From the foregoing description it will be noticed that 
there is one feature which is common to the three systems. 
They all require sonie kind of synchronising or isochronising 
device for their operation. Synchronism is at all times 
difficult to secure, and harder still to maintain. It is this 
difficulty of maintaining synchronism that spells failure to 
so many projected type-printing systems, and the ideal type- 
printing telegraph for which we are all waiting will, let us 
hope, be free from any synchronising or isochronising 
device. 

Another defect of modern type-printing telegraphs is the 
difficulty which they all possess of maintaining communica- 
tion when-the apparatus is out of order. It is not enough 
that the apparatus should be perfect, it must be “ perfection, 
with 83 per cent. margin!” That is to say, it must work 
even when not quite in order, and under unfavourable con- 
ditions. This is where the old system still holds ground. If 
conditions are not favourable to quadruplex working, duplex 
working is usually possible. Should duplex working prove 
unsatisfactory, one can revert to simplex, and if simplex 
cannot be worked, there is no telegraph system, except wire- 
less, that can. 

With machine telegraphy the case is different. The 
slightest thing wrong with the synchronising arrangements 
is usually sufficient to throw the whole system out of order. 
In order, therefore, to control the working, it is in practice 
found necessary to have a Morse signalling set, which can be 
connected to the line at will, available for localising break- 
downs and issuing instructions. The important advantage 
claimed for machine telegraphy, namely, that it dispenses 
with the need for specially-trained operators, is thus 
nullified. 

A second factor operating against the universal adoption 
of machine telegrapby is that of cost. Murray and Baudot 
apparatus is from 10 to 20 times as expensive as Morse 
apparatus, and the annual cost of maintenance is also much 
less with the older systems. This at once puts machine 
telegraphy out of court on all Jines where the capital cost of 
the apparatus is at all to be compared with the cost of the 
lines. 

The machine telegraph of the future will overcome as far 
as possible these disadvantages. It must be simple. The 
ideal is a typewriter keyboard operated by any person who 





can use a typewriter at one end of the line ; an instrument 
at the other end recording the message in Roman characters. 
The Hughes and Baudot systems record their messages in 
Roman characters on a paper slip, the Murray in type- 
written characters in page form. The latter is preferable. 
The Bandot suffers from the disadvantage of requiring 
specially trained operators to work the peculiar keyboard 
used, but this defect could be overcome, and a typewriter 
keyboard substituted. The Hughes keyboard is cumbersome, 
and the key has to be held down for intervals, depending on 
the position of the chariot. In practice, however, the 
operator can depress two or more keys together and take as 
full advantage as possible of each revolution of the chariot. 

What we are waiting for, then, is the simple system in 
which the operator types away at one end of the cheap line 
and the message comes out type-written in page form at the 
receiving station. For lines which are more costly, the 
system must be capable of being duplexed or quadruplexed, 
while for the most expensive lines, we want a telegraph 
type-printing system capable of being actuated at a speed 
representing the maximum capacity of the line. In each 
case the total cost per message must be such as to enable the 
system to compete with all others, whether telegraphic or 
telephonic. 

There are also minor developments which will probably 
come into being in connection with commercial work. The 
big business houses will have their private telegraph lines to 
the nearest post office. A typewriter telegraph instrument 
being placed in the merchant’s office,a typist will type 
messages previously dictated, and these will be received on a 
printing machine at the post office. The dropping of an 
indicator will warn the operator that a message is waiting ; 
it will be taken from the receiver and dispatched to its 
destination without delay. If the message is an order to 
another merchant, the latter will in a few minutes see it 
signalled to his office, and going to the receiving instrument, 
will simply abstract it, and acknowledge it in a similar way. 
No fuss and worry. No waiting to get on the telephone, 
with the loss of time and temper. Everything working 





smoothly and quietly, awaiting the approach of the 

millennium ! 

CORRESPONDENCE. 

Letters received by us after 5 pm. on Tuesday cannot appear 
until the following week. Correspondents should forward their coin- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Absorption of the Atmosphere for Light of Different 
Wave-Lengths. 


It will not really surprise “Sol” if I refuse to regard 
gold as a transparent body. I may be wrong—but I require 
to be convinced that I am wrong—in contending that green 
light only passes through gold leaf, because gold leaf is 
porous and not transparent, and the pores in the gold leaf 
interfere with the passage of wave lengths other than green 
wave lengths. 

“Sol ” bases all his theory on the assumption that the air 
is uniformly filled with fine particles of a size comparable 
with the length of blue light waves, and, if this is so, I ask 
“Sol” to explain why these small. particles cannot be 
detected under the microscope. ’ 

When Tyndall enunciated his theories, in a not too 
definite manner, the microscope was not capable of resolving 
such-fine divisions of matter as it is to-day. 

“Sol” does not understand my explanation as to why the 
sun appears red when near the horizon, and he professes to 
be startled that my explanation involves recognition of the 
fact that there is an- excess of red in sunlight, but why this 
should startle him I am at a loss to comprehend ; neither 
can I comprehend why he considers that his theories are 
supported by the fact that distant objects appear too light 
in a photograph, as it must be apparent to the meanest 
intelligence that this fact could equally well be used to 
support my argument, 
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Both “Sol” and I agree that the atmosphere reflects 
blue light better than any other colour, and I say that, 
this being so, the atmosphere must necessarily ‘ransmit blue 
light better than any other colour as well. 

“ Sol”’ differs from me on this latter point, and I again 
ask him to give one single example of a transparent body, 
other than air, which forms an exception to the rule that 
transparent bodies best transmit the colour that they best 
reflect ; but his example must be of a transparent body, and 
not an example such as gold, which is, of course, opaque in a 
very high degree. 

C. Orme Bastian. 

London, N.W., December 27th, 1906. 





An Overloaded Set. 


I am under the impression that I am overworked, and 
would like you to give your opinion, if not any of your 
many subscribers. 

I am engineer at a factory, employing between 800 and 
900 hands. The plant consists of three high-speed engines 
and dynamos, two boilers, with pumps, &c., storage battery, 
20 motors, ranging from 6 to 20 B.H.P., about 2,000 lights, 
incandescent and Nernst lamps, electric irons, telephones 
and bells, and from two to three miles of steam piping, for 
heating and other purposes. 

To run the above plant, which is running at nearly full 
load every day without any spare plant, there is myself, a 
youth and a stoker. I have to do my own repairs after 
6 p.m. at nights and at week-ends; you may guess this 
amounts to a lot, as two-thirds of the plant has being 
running for about eight years. 

And still my employers are not satisfied ! 

Tired. 

[No wonder our correspondent is “tired ;*’ he has our 
sincere sympathy !—Eps_ E.R.] 





Colonial Appointments. 


In your issue of November 23rd last, I notice an advertise- 
ment for an electrical engineer to take charge of the 
lighting and power plant at His Majesty’s Mint in Calcutta. 
Is there any possible chance whatever, of men in British 
Jolonies being able to apply for such positions ? We do not 
receive the home papers until (in most cases) the final date 
for sending in applications is long past, and, in ordinary 
common-sense, I think that men in the Colonies (provided 
they received their education at Home) should be more fitted 
for Colonial work, than men sent out direct from London, 
whohave probably never been across the sea in their lives, 
and know as much about Colonial workings and customs as 
the proverbial ‘‘ donkey does about the Psalms.” 

Presuming that such an appointment as the above must 
be filled by a certain date, would not it be possible for such 
advertisements to be cabled to various Colonies (even to this 
semi-civilised country of South Africa), in order that English 
engineers, resident in such Colonies, might have a chance of 
applying ? Influence, we know is 99°99 per cent. of the 
battle in most municipal and company positions, but I do 
not think that this applies to Government appointments. 


Charles Dudding. 
Cape Town, S.A., 


December 11th, 1906. 


Turbo-Generator Tests. 


My attention has just been drawn toa paragraph in your 


issue of November 30th, page 877, under the heading 
“ British Turbo-Generators,” in which you refer to some 
recent tests made by Messrs. Dick, Kerr & Co., to determine 
whether turbine-driven machinery could be operated with 
no greater rise in temperature than ordinary low-speed 
machines. The wording of this paragraph would lead one 
to believe that these were the first tests of this kind which 
had been made. 

I should like to point out that last winter a complete set 
of tests were made on a 1,500-Kw. turbo-generator manu- 
factured by us, and installed at the Wandsworth station of 
the County of London Electric Supply Co. These tests 
were made under the direction of Mr. OC. P. Sparks, the 





company’s chief engineer, and showed a maximum tem- 
perature rise at full load of 75° F. on the core and 61° F. 
on the stator windings. 

Many tests made by us during the last two years have 
demonstrated that it is quite feasible to build turbo- 
generators which will have as good constants as regards 
both regulation and heating as ordinary engine-driven. sets, 
and I think that the paragraph in question was rather mis- 
leading in intimating that Messrs. Dick, Kerr & Co. were 
the first to demonstrate this fact. 

J. L. Conover, 
Managing Engineer, 
Tue British THomson-Hovston Co., Lrp. 


Rugby, December 28th, 1906. 


[We are always ready—and glad—to publish interesting 
tests when we receive particulars of them.—Ebs. E.R. ] 
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Metallie Filament Lamps for Street Lighting. 


I was pleased to see that a station engineer was anxiously 
waiting for a larger type of lamp than is at present on the 
market, as I have been waiting for a similar lamp also; we 
are just now about tired of the small 25-c.p. tantalum 
lamps for street lighting. We have had a number of streets 
fitted up with four tantalums on each post, but are giving 
them up owing to the very heavy cost of renewals, as we 
have not had more than an average of 300 hours’ burning 
rer lamp. I think it would be a boon to station engineers 
both for street lighting and private lighting if a lamp of 
the tantalum type could be made at a reasonable cost, of 
the size that ‘Station Engineer” suggests, and whilst upon 
the subject is it not a pity that tantalum lamps should be 
such an absurd price, as people will not pay 5s. 6d. for a 
renewal, when they can get a gas renewal for 6d. ? 

I think it is about time that makers tried to give us a 
cheaper and more reliable Jamp than at present, otherwise it 
is not very promising for the electrical icdustry. 

We have people who are giving up the use of the light, 
with current at 3d. per unit, and the consumer using 
tantalum Jamps, and, this with gas at 2s. 5d. per 1,000 ft., 
so that it is evident that electricity is not so much sought 
after as it ought to be. 

Another Station Engineer. 


[Single lamps cost 2s. 9d. each, list price—Eps. E.R. ] 





I think your correspondent last week, who is hoping for 
the early placing on the market of a suitable 100-c.P. lamp 
for street lighting, is voicing the wish of all central station 
engineers. 

I have found by experience that it is not satisfactory to 
have all lighting power from one burner per post, and two 
lamps in series are of course no better. 

I may say that we have not a single gas lamp left in 
Whitby for street lighting; the lighting is carried 
out with }-ampere Nernst lamps, and two 8-c.P. lamps, 
and the complaints that are made when one of the Nernst 
burners fails and leaves the post unlit are not by any means 
without justification. I have no fault to find with Nernst 
burners of the 4-ampere A type, having obtained very good 
results. 

With regard to the candle-power mentioned I quite agree 
that 100-c.P. lamps are required ; when all allowance is 
made for dew, dust, &c., the 100-c.P. lamp will appear more 
like 50 c.p. What is wanted is a reliable high-efficiency 
filament lamp of, say, 50 c.p. to burn direct on voltages up 
to 250; then if two of these are placed on each post, the 
district lighted by the post will not be put in total darkness 
by the failure of a filament. 

I am replacing all single-burner lanterns with two-light 
fittings of Messrs. Oliver & Co.’s make ; the fitting is named 
‘“‘ Whitby ” in their list, although I am not aware of any- 
body in this town or bearing the name designing it ; but it 
is a fitting that is worth sampling for side street lighting.}-y 

I shall be pleased to see more correspondence on this 
interesting question. When one considers the miles of side 
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streets that are still lit with gas, I do not think station 


engineérs can do better than state their views. 
L. H. King. 


Electricity Department, Whitby, 
December 24th, 1906. 





I have read the letter in your issue of December 28th 
from “'Tantalised.” As we have had a great deal of trouble 
with some of these lamps owing to their failing to make good 
contact in the ordinary lamp-holders, I should be glad to 
know whether others amongst your readers have experienced 
similar trouble. The contacts on the cap of the lamp seem 
to be very badly fitted, and the blob of solder sticking out 
from the contact plate is an unsatisfactory feature. As far 
as the filament itself is concerned, we find the lamps satis- 


factory. 
Chief Engineer. 





In reply to the letter by “Tantalised,” perhaps it will 
interest him to learn that tantalum lamps are doing well for 
street lighting in Cambuslang, running two in series on a 
voltage of 250. Over 400 lamps are employed—two on a 
post—and the average life is well over 800 hours. Nearly 
all our consumers use some tantalum lamps, and three shops 
and two large houses are wired throughout for tantalum. 
In every case they have given complete satisfaction, and two 
or three shopkeepers have given notice that their wiring is to 
be altered all over their shops for tantalum lamps. If 
“ Tantalised ” will take the simple precaution of pairing his 
lamps, he will find that they are in every way as reliable as 
the makers claim them to be—provided that the voltage of 
the supply is not bad, and alternating current is not used. 
Tantalum lamps blacken, but (unlike carbon lamps) when 
black the candle power does not fall off or the consumption 
increase. 

The remark about a tantalum lamp being an over-run 
one is nonsense. For instance, sometimes a filament breaks 
and joins again, thus cutting out a good deal of the filament. 
These broken filament lamps have, as a rule, a life of over 
300 hours, although. they get very black. Again, one of my 
consumers put a 125-volt tantalum lamp into a holder wired 
for 250 volts. This lamp had burnt for nearly half-an-hour 
when a wiring contractor, being attracted by the brilliant 
light, went into the shop and stopped this interesting experi- 
ment! I have not gone quite so far as the above, but burn 
two tantalum Jamps in the station on a voltage of 265, and 
tind that they stand this voltage better than a carbon-fila- 
ment lamp. These facts have satisfied me that the tantalum 
lamp is not just an over-run one as “ Tantalised ” suggests. 
It is not nice to see the use of tantalum and other economical 
lamps discouraged when we have the gas to fight. Let “Tan- 
talised”” compare ordinary carbon-filament lamps with 
inverted gas, and he will see that it is high time that the 
carbon filament was done away with altogether, if electric 
light is not to suffer in the future. Flame arcs, mercury 
vapour, metal filament and Nernst lamps are all able in their 
proper places to compete in a successful manner with gas. 
However, with the exception of the first two, a more 
economical lamp than these will have to be produced before 
the gas people will stop bragging. 

In conclusion, I would point out to “ Tantalised” that 
the demand for tantalum lamps is at present far in excess 
of the supply, which fact seems to point out that we are not 
all tantalised, and that the tantalum is filling a great want. 


A. J. Abraham, 
Electrical Engineer, Lanark County Council. 


Cambuslang, December 31st, 1906. 





With reference to the letter in your issue of 28th ult., I 
may say that I have had a considerable amount of 
experience with the tantalum lamp, with uniformly good 
results. This has been on a 200-volt p.c. circuit, with 
100-volt. and 65-volt lamps run two and three in series 
respectively. 
hours, in some cases running to 2,000 and 2,500 hours 
without serious blackening of the bulbs. The type of lamp 
was the high efficiency (1°7 watts per C.r.). 





The average life has been well over 1,000 - 


As regards the use of the lampson A.C. circuits, the results 
which have come to my knowledge have been very contra- 
dictory. In one installation of 150 lamps on an 4.c. supply, 
only two lamps gave out in the course of six months, and in 
another case (at Cambridge) the lamps gave perfect satisfac- 
tion. Even on high-frequency circyits the lamps have in 
some instances given good results, although on the Bristol 
circuit (93 cycles) very bad results have been obtained, 
most of the lamps giving out in less than a week. It is 
possible that the wave form of the current may affect the 
life of the filament. It would be interesting to know 
whether the makers have had any oscillograph diagrams 
taken on A.C. circuits on which they have had good and bad 
results respectively with tantalum lamps. 

As regards over-running, my experience is that the 
tantalum lamps stand this very well indeed mwhere the 
voltage is steady. Thus, for instance, 110-volt lamps run 
two in series on 240 volts!give a very brilliant light, and have 
quite a satisfactory life if the voltage is kept steady at 
240 volts. If, however, the voltage continually fluctuates 
3 or 4 per cent., I find that it is much better to employ 
lamps suitable for the highest voltage reached. Thus on a 
declared 240-volt supply, where, from tests made, I have 
frequently found the voltage to rise to 246 or 247 volts, 
good results have been obtained by using two 125-volt Jamps 
in series. 

Another point regarding series burning is the proper 
“ pairing” of the lamps. I find the makers now specially 
mark those intended to burn in series, which greatly 
simplifies matters in thisdirection. Formerly I found it was 
very necessary to test the lamps for “ pairing,” particularly 
in the cases were three lamps were to be run in series, as 
otherwise there was great risk of one of the lamps taking 
more than its proper voltage, with a serious reduction in its 
life. 

I do not think the tantalum lamps can be greatly over- 
rated, as from what is stated above they will stand a s/eady 
voltage considerably higher than that for which they are 
marked. Your correspondent’s statement about the lamps 
burning brightly on one-third of the normal voltage seems 
almost incredible, but may, perhaps, be due to the whiteness 
of the light given by the lamps. I find that 110-volt 
lamps if run two in series on 200 volts do not seem to have 
any appreciable diminution in light, although I fancy a 
photometric test would show otherwise. 

I hope to see some further discussion on these lamps, as 
I think they are the best form of lamp at present on the 
market. Cannot the makers hold out any hope of a high- 
voltage tantalum lamp yet ? - 





Rail Corrugation. 


I am quite in agreement with Mr. Bowker that re-rolling 
is the most practical method to secure the best use of partly- 
worn corrugated rails. I am inclined to think, however, 
that corrugations would again appear, although it is quite 
possible that their life would be longer during the second 
period, sufficiently long, perhaps, for the rails to become 
worn out before they need be scrapped. 

My reasons for thinking so are that the hard ridges of 
the corrugations when depressed into the metals in the roll- 
ing must add to the inequality of the rails. It is also 
possible that inequalities which existed in the rails when 
new would not be worn out before rolling became necessary, 
and it is doubtful whether annealing would eliminate this 
faulty structure. 

I think Messrs. Bowker and Yerbury will agree with me 
that this improvement to be derived from continued rolling 
at low temperatures, which we are at one in thinking a good 
course of treatment, can only be little more than skin deep, 
but till there is a general improvement in the manufacture 
of rails the recommendations introduced, as a whole, are 
apparently of sufficient material value for tramway managers 
to take some action in the matter, experimentally at least, as 
the cost would not be a great consideration. 

If any one has already tried the re-rolling of rails, it would 
be interesting to know the results, as regards both wear and 


absolute cost. 
W. Thom. 


Southampton, Vecember 31s/, 1906. 
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I have read with considerable interest the article by 
W. R. Bowker, on “Rail Corrugation,” page 1031 in 
your issue of December 28th, 1906. 

The subject is very important, both mechanically and 
scientifically ; volumes have been written on steel and its 
qualities by many eminent metallurgists and scientists, but 
the prime factor in the making of steel that will meet all the 
requirements called for in modern engineering, has not been 
given the importance it is entitled to. What I refer tois 
the mechanical treatment of steel, from the ingot to the 
finished rail or other sections. 

I read a paper last July in London, before the members of 
the Iron and Steel Institute of London, and the members 
of the American Institute of Mining Engineers of New 
York, in joint session (I enclose a copy). The subject 
was improvements in rolling iron and steel, I did not treat 
the subject exhaustively, but in a way to bring out in dis- 
cussion what the views of the individual members were on 
this difficult problem, which is, that at the present time 
no ordinary rolling mills can produce a rail or other flange 
bar of a uniform physical quality. In rails as now rolled 
the head is always softer than the flange or web; these 
conditions are exactly the reverse of what is required to 
give the best service in the track. Rails can be rolled to 
give at least twice the present wear if rolled in a proper way, 
but it is impossible with ordinary rolling mills to obtain 
the results required. Steel may be said to be chemically 
uniform in the ingot or rail, providing there are no segregate 
parts left on the ingot, but this chemical purity loses its 
value relatively unless the steel is properly heated and rolled. 

The shape of a rail section has a great deal to do with 
its physical qualities. As now rolled, the head of the rail 
(necessarily so) carries metal in a greater mass than the 
flange or web, and necessarily gets less work in rolling. 
Also the work that tells in the strength and wearing quality 
of rails is in proportion to the smallest areas, viz., flange 
and web, and it is only when the rail is almost finished and 
the areas are comparatively thin that the fining of mole- 
eular structure takes place that gives the strength and 
wearing qualities to a rail. This condition is also infinitely 
improved, if at this stage of the operation the rail rolled is 
at a proper temperature, say, 750 to 800° C. 


The girder and Trilby rails so generally used in tramways © 


are about the most difficult sections to roll (from their 
peculiar shape), and to get the best results, but generally these 
difficulties are overcome by heating the billet or ingot too 
hot, not necessarily burning it, but properly calied over- 
heating. The result is that the steel rolls much softer, but 
develops a coarse molecular structure in the steel which is 
highly detrimental to a good uniform physical structure. 
In the finished rail, this condition cannot be overcome by 
subsequent colder rolling, before the finish of the operation 
from this initial heat. 

In rolling rails the ingot is rolled down to a square 
billet, always less in dimension than the height of the rail, 
consequently the table or head of the rail gets no com- 
pression to speak of except lateral incidental compression. 
Now it is compression under proper temperature and area 
that gives the very qualities desired in a rail. This con- 
dition cannot be obtained in ordinary mills, from the fact 
that the rolls would not keep the proper shape to roll a 
uniform section if the steel was finished at the heat to get 
best results ; that is to say, they could not roll ‘arge tonnage 
without changing the rolls very much oftener than is now 
necessary, and this would be very expensive. 

All steel rails and other bar sections rolled by the usual 
methods are stronger and closer grained longitudinally than 
across the sections, and this condition it is impossible to 
change from the generic principles of construction of ordinary 
rolling mills; so it is impossible to get a homogeneous 
physical structure under these conditions. It is said that 
there cannot be an effect without a cause; now the 
cause of rail corrugation is the question at issue. This 
question I have attempted to answer briefly in the state- 
ments I have made above. I shall now give some con- 
sideration to the views and suggestions in Mr. Bowker's 
article regarding the cause of rail corrugations, and the 
remedy for it. 

_I regret that I am writing this letter without having 
read the articles referred to by Mr. Bowker in Electricity, as 





they might anticipate some of, the ideas-I am now giving as 
my own. 4°; everOn TY ty) wa 

Mesers.t Yerbury and Thom, also Mr. Bowker, consider that 
the remedy for rail corrugation should be a homogeneous 
structure brought about by prolonged rolling ; this could 
not be effected ‘by ordinary rolling mills from the fact, as 
I have stated before, that it is impossible to roll a rail with 
a uniform physical or homogeneous structure, but these con- 
ditions can be brought about by the use of what is known 
as the universal rolling of rails, the process which is now 
owned by the York Traverse Process Co. 

I am willing to admit that the annealing of a rail would 
free the latter from internal strains, and would also give 
uniform molecular structure, but at the same time the rail 
would be too soft to give the best results in service, and. if 


rolled after annealing by ordinary methods, this would 


destroy the homogeneous structure, as no bar can be rolled 
and retain homogeneity of molecular structure by these 
methods. 

The prolonged rolling of steel at low temperatures is the 
cure for the evil referred to, rail corrugation, &c., but in order 
to roll a piece of steel to give any effect to the conditions 
required, the rolling must be done when the rail or section 
assumes a comparatively thin area, that is to say, when the 
rail is almost finished, and you cannot roll a piece of steel 
without, practically, reducing its sectional area at each 
operation. I will now propose two methods by which the 
results desired can be brought about and guaranteed :— 

First, the ordinary mills can roll down the ingot to a size 
sufficiently greater in weight per lineal foot than the rail 
desired, so that there is sufficient work left on the section, 
to be done by the universal mill in giving the prolonged 
rolling required ; this would be the cheapest way of getting 
at the results desired. The other plan is to roll the ingot 
down to the size above referred to for re-rolling, then allow the 
rails to get perfectly cold, and then re-heat to a low tempera- 
ture, but sufficiently high to do the work, and above the 
critical limit known in steel, namely, about 720° C., and 
roll until finished at low temperature. This would not only 
give the wearing qualities desired, but would remove the 
effects of any conditions of overheating occurring in the 
first rolling, also at the same time removing any internal 
strains left from the defective system of rolling now in 
vogue. 

My universal mill referred to is so constructed that in 
every part of the section the metal is delivered at the same 
surface speed. This ensures that there are no internal strains 
left in the bar, that are so disastrous to rails and other sections 
breaking under shock. 

It has been stated recently by a leading railroad engineer, 
that a rail is no good, comparatively, until it is re-rolled. 
Experience has already shown that a rail re-rolled under 
proper conditions, can be made to last at least twice as 
long as the rail now made by the usual practice. This 
subject can only be touched on in a letter vaguely, but if 
sufficient interest is shown by the engineers and iron_and 
steel experts in this subject, I shall be pleased to give an 
illustrated talk on the scientific principles of rolling, and will 
attempt to show what I have stated above to be an absolute 
fact. Also I will give a practical demonstration of rolling, 
both on my Universal mill and transverse mill, which are stated 
by those qualified to judge to be revolutionary as regards 
the results obtained. 


The York Transverse Rolling Process Co. 
JAMES E. York, Director. 
London, E.C., 
December 29th, 1906. 





The Conduit Trust. 


In reply to the correspondents in your current number 
on the above subject, I am pleased to see that “ Anti-Trust ” 
and “ Another Contractor” took similar steps to ourselves, 
viz , transferred their orders to a non-trust firm. 

Replying to the joint letter of Messrs. Nalder and 


- Northcote, I should like to ask how it is that standardisation 


has, in this case, sent up the prices 20 per cent., whereas, as 
a general rule, the very fact of standardisation means the 
lowering of the cost of production. 
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It is to be noted that not one of the “Trust” firms has 
ventured an explanation, which fact speaks for itself. Con- 
tractors, please note. 


December 22nd, 1906. 


Contractor. 





Cost of Suction Gas Power. 


Your_issue of December 28th contains a letter over the 
signature “Ipso Facto,” to which letter we are asked to 
reply. 

Before doing so, however, we wish to know who is 
responsible for that letter, and for the communicated article 
which caused this correspondence. In doing this, we are 
only asking for information corresponding to that which 
your contributor possesses from knowing our name, our 
business and our address. What we require is the same 
information on these points with regard to your contributor. 


The Campbell Gas Engine Co., Ltd. 
W. Marspen. 


Halifax, December 31st, 1906. 





Nernst Lamp Renewals. 


In the more recent issues of your paper, we have noticed 
considerable correspondence dealing with the advantages 
and disadvantages of the various types of Nernst lamps ; 
this correspondence, however, has emanated chiefly from 
borough engineers. ; 

It would be interesting, in our opinion, to learn the 
views of contractors and factors, and we think the expressions 
of opinion from the trade would be of great interest, and 
perhaps also of more weight in expressing the views of the 
public generally. 

Corporation engineers, as a rule, unless there is a Nernst 
lamp maintenance scheme, only deal with the question of 
street lighting and the installation of municipal buildings. 
The trade, however, that is, contractors and the like, have 
to bear the expressions of opinion of the direct consumers, 
such as shopkeepers, and private house installations. We 
ourselves as factors of Nernst lamps for some few years, 
could say a great deal about them, but before doing so 
we should like the views of other large contractors and 
factors. 

Trader. 





Mains Testing. 


Please refer me to the Nos. of the ELzctricaL Review 
in which were articles on Insulation and Fault Testing on 
Three-wire Circuits. I should be much obliged if you could 
also recommend to me some book on testing three-wire and 
other circuits. 

W. we 


[Many such articles have appeared in our pages. Con- 
fining our references to the last two years, the following 
may be useful :—Vol. 56, 1905, p. 340 (this article gave 
rise to a very lengthy discussion in our “ Correspondence ” 
columns) ; Vol. 57, 1905, pp. 408,456; Vol 58, 1906, 
pp. 114, 493. 

We cannot do better than recommend Mr. F. C. Raphael’s 
book on “The Localisation of Faults in Electric Light 
Mains,” and his “ Wireman’s, Linesman’s and Mains 
Superintendent’s Pocket Book.” —Eps. E.R.] 








ELECTRICITY SUPPLY TO THE WIT- 
WATERSRAND. 


THE race between the rival schemes which have been pro- 
jected for supplying the Rand mines with electricity for 
power purposes has been won by the Victoria Falls Co. The 
Preference Share issue of £625,000 has been subscribed, and 
the allotment has duly been made. The inference that the 
other schemes for supplying the Rand with electrical energy 
have been beaten on their merits, however, would be far 


The reverse is the case, for while there is 
but one winner, there is no loser. All the competitors have 
been swallowed up to form the one entity. This is well 
enough no doubt from the competitors’ point of view, and 
more than well enough from the point of view of our friends 
the Allgemeine. 

Our first care is naturally for the British manufacturer 
and for the British investor. How are they likely to be 
benefited by the deal ? 

As far as the contract for the pioneer plant is concerned, 
that is, of course, irretrievably lost to this country ; but if 
the pioneer work of the company proves that the business 
of electric power supply to the Rand is a sound one, we 
imagine that our British manufacturers will take care that 
their claims are not overlooked in the direction of the supply 
of plant and mains extensions. 

If indeed, as appears probable, the first works are laid 
down at Vereeniging, situated 35 miles from Johannesburg, 
transmission lines not at first contemplated will become part 
of the scheme, and their erection’ may fall to the lot of a 
British firm at a very early date. 

In any case an important company has been successfully 
launched. whose sole object is the dealing with eleetricity 
supply, and even if our German rivals have secured the 
first contracts, they will, we think, find it very difficult to 
secure all that may follow. 

We will now consider how the British investor stands. 
He is possessed of the £625,000 Preference Shares, and 
in respect of these is due a cumulative dividend of 6 per 
cent. per annum. The question as to whether he is likely to 
get it turns upon whether the company really intends, in its 
early years, to rely for its profit, upon a steam-driven or upon 
a water-driven generating station. 

The general body of engineering opinion is, of course, 
solidly against the extravagant scheme which has been put 
forward by the Victoria Falls Co. for the transmission of 
power from the Zambesi, with its singularly ingenuous 
hydraulic reserve device and the like. However, while the 
prospectus of the company vaunts this part of the scheme to 
the full, it must not be overlooked that all this is left to the 
future, and, instead of being invested in such an epoch- 
making departure, the money at present subscribed is, 
apparently, to be spent in a much more humdrum and 
common-sense direction. 

From our reading of the prospectus, we gather that the 
present issue of capital is for the purpose mainly of erecting 
a steam-driven power station in the neighbourhood, of 
Johannesburg, and the pioneer undertaking so created will 
have in reality no connection with the Falls scheme except in 
name. It is true that £1,000,000 in Ordinary Shares go in 
purchase of the water rights at the Falls, but it will pro- 
bably be some years before there is a balance of profit avail- 
able as dividend on these shares, since the preference shares 
have a prior claim to the extent of a cumulative 6 per cent., 
and by that time the development of Rhodesian industries 
may have turned the possession of the rights into a valuable 
property. 

If the market for cheap power on the Rand is as extensive 
as it has been represented to be, there can be little doubt that 
a bulk supply undertaking on a sound scale would prove a 
remunerative undertaking. 

Engineers experienced in this class of work will readily 
admit, however, that there is none too wide a margin 
between success and failure. Every effort must be made to 
attain the maximum efficiency at a minimum annual cost. 
The Victoria Falls Co. having bought out competing 
interests, has a fair field, and although it cannot get the 
best possible value for its money, since it is bound to buy 
its initial plant on an uncompetitive basis, nevertheless it is 
free to design its undertaking so that its working expenses 
will be a minimum. 

For the sake of the British investor it is to be hoped that 
the engineers entrusted with the work will be allowed so to 
design the works, and that their hands will not be trammelled 
by any imaginary necessity for making provision for future 
combined working with a supply from the Falls. 

For instance, it has been claimed that the best site for a 
power station from an economical point of view would be at 
Vereeniging, in the centre of coal-fields and alongside a 


from the truth. 





copious supply of water. -If this be so, and if the advan- 
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tages gained would compensate for the necessity of trans- 
mitting the energy over the distance of about 35 miles, it 
would be a misfortune if the engineers were precluded from 
adopting this site lest there should be an appearance of 
abandoning the water-power scheme. 

The advocates of the Vereeniging site certainly appear 
to have a strong case. The advantage of free water, and of 
coal at 5s. a ton, held by this site, as against water at 3s. 
or 3s. 6d. a thousand gallons, and coal at 10s. 6d. a ton, 
the prices in vogue on the Rand, would seem far to out- 
weigh the disadvantage of a comparatively short transmission 
line. 

From the fact that Mr. Isaac Lewis, a director of the 
Vereeniging Estates Co., and one of the moving spirits in 
the now absorbed Vereeniging Power Scheme, is on the board 
of the Victoria Falls Co., it would appear that the claims 
of a Vereeniging site will at least be carefully considered. 

We repeat, therefore, that so long as the undertaking is 
allowed to proceed upon sound common-sense lines, and so 
long as it is not further overloaded with cargo of the 
romantic order, there seems a fair prospect of success from 
the investor’s point of view. 
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THE NEW PREVENTION-OF-CORRUPTION 
ACT: A CONSULTING ENGINEER’S VIEWS. 


By BEN FRANK. 


Ir must be delightsome to be an editor-in-chief, and from 
the comfortable recesses of an elegantly upholstered armchair 
(posed at this season of the year before a glowing coal fire), to 
order one’s minions here, there and everywhere. Now, down a 
coal mine to report on the electric pumping equipment ; then, 
in midwinter, to some mountainous district to report on a 
water-power station ; and again, in the height of summer to 
some pestilential refuse destructor works to write up all the 
unwholesome details of the furnace house. 

In instructing me to interview a consulting engineer on 
the probable effect of the new Corruption Act, with particular 
reference to the consulting profession, I have no doubt he 
smiled in his sleeve, and would have rather enjoyed seeing 
me return with my coat torn from my back and with my arm 
inasling. But he reckoned without his host ; one of my 
wife’s relations happens to be a consulting engineer who 
holds strong views on the question of bribery and corruption. 

As luck would have it, | met him, quite fortuitously, on 
the Saturday afternoon before Christmas. Before going 
home, I dropped into the “ Valhalla” Café for a cup of 
coffee and a sandwich, just to keep the cold out, and there, 
seated at a small round tagle in the corner near the fire, was 
my friend—well, call him Quincent—very deeply absorbed, 
apparently, in some engineering problem. 

* Hullo, old five-per-cent, what are you doing here on a 
Saturday afternoon, when you ought to be at home helping 
the kiddies to put up the holly and mistletoe? Oh, 
accounts is it ?” I said, seeing a number of figures in money 
columns. This gave me an excellent opportunity to broach 
the subject of my interview. ‘ What are you up to— 
calculating the loss of income for 1907, in consequence of 
the new Act? Ha, ha, ha!” 

He extended a languid hand. “I might retaliate,” said 
he, “by saying, ‘ well, Mr. Penny-a-Liner, now what are 
you after ? Copy, I suppose, as usual.’ However, come and 
sit down and let me wish you the Compliments of the 
Season.” 

“‘Asa matter of fact,” I remarked, taking a seat beside 
him, “You have hit the nail. I am after copy.’ The 
editor has asked me to obtain the opinion of some eminent 
consulting engineer on the new Corruption Act, which comes 
into force in the New Year, and, of course, I thought of you 
at once.” 

“IT must stand you a cup of coffee for that. It is a little 
extraordinary that you should have come in here just now. 
There must have been some telepathic communication 
between us, because, as you see, I was just making up a 
statement of profits and losses on my conscience account.” 


“Tam afraid that is a little too deep for me. I always 
thought that a conscience, like water-power, was a free gift 
of Nature. By the way, they make very good coffee here, 
don’t they.” 

““That was a very apposite simile of yours. You are 
quite right, conscience is a free gift of Nature in exactly the 
same way as water-power is. In both cases the cost of 
upkeep is pretty considerable, if you make use of them.” 

“Well, if I may be so rade as to glance at your figures, 
they do not appear to indicate that you have made very much 
use of yours this year, because the figures appear to be all 
on one side of the ledger.” 

“ Well, of course, there can never be any figures on the 
other side. These figures—of course, I am showing you 
these in strict confidence—are the actual amounts I might 
have had if I had accepted the various illicit commissions 
offered. All you get on the other side of the ledger is self- 
respect ; and the problem is, ‘ How much is your self-respect 
worth to you?’ On one side, so many hundred pounds ; on 
the other side, nothing—or apparently nothing. The point is 
what money value do you set on your own self-respect ? Now, a 
person who has never been in the position of having com- 
missions offered to him, cannot appreciate the problem at all. 
It is the easiest thing in the world to resist the temptation 
which never offers. Such a one would say that he would 
not sacrifice his self-respect for the world, and would pro- 
bably throw a text of Scripture at you; such, for instance, 
as, ‘ What shall it profit a man if he gain the whole world 
and lose his own soul 7’” 

‘There is, I know, quite a common impression that con- 
sulting engineers are a very bad lot generally. For my part, 
I do not share that opinion. There are, of course, good and 
bad in all trades and professions, but I do not know that 
the consulting profession is any worse or, perhaps, any 
better than any other section of the community. For one 
thing they have far more temptations than most other 
people, although\they do not always advertise the fact in 
technical papers. 

“T know what you mean,” I interrupted. ‘* An eminent 
Westminster firm of consulting engineers wrote us that they 
had thrown a tender in the waste-paper basket because the 
tenderers included a commission to them. Quite right, too.” 

“Quite right, indeed ! Now look here ; 1 honestly believe 
that I have far more respect for a man who pockets a big fat 
bribe, and says nothing, than for one who refuses a paltry 
commission in order that he may pharisaically proclaim his 
virtue from the house tops.” 

“‘ But,” continued Quincent, warming to his subject, 
“your Westminster plaster saints must look to their haloes. 
What do you think of the American professor who, because 
he had the common honesty to hand over to his clients a 
cheque which had been sent to him by the contractors, 
actually read a paper on the subject recently before a scientific 
society, describing in considerable detail the whole trans- 
action, and patting himself on the back, and saying in 
effect, like little Jack Horner, ‘ See what a good boy am I!’ 
And yet, mind you, if I were to insert my name and address 
only in your advertisement columns, such people as these 
would probably hold up pious hands in horror at such a 
breach of professional etiquette, and even influence the 
Council of the Institution of Electrical Engineers to circu- 
Tarise the country to the effect that any consulting engineer 
who advertises is a charlatan. Advertisement is not always 
paid for. Why, if I were to write to the papers every 
time I refused commissions or credited my clients with 
them, I should have to ask you to reserve me a regular 
space.” 

‘“T wish you would give me some details of actual cases of 
the kind, that have come within your own experience. I 
feel sure that publicity is the only thing which will put a 
stop to the evil. 

“* Well,” said my friend, after a pause, “‘ these things come 
in various ways and various forms. To give you every 
instance I have come across or heard about would fill your 
paper, but I will give you a few typical cases of how these 
things are done. A short time ago I called in tenders for a 
small plant ; it was not an electrical plant, the only electrical 
portion of it was the motor, and that was the subject of a 
separate tender. It was necessary to go round and inspect 

various installations in order to judge of the merits of the 
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various’ types of apparatus. I think that, speaking from 
memory, I called for four tenders, and two tenderers out of the 
four took it for granted that I should expect a com- 
mission. I had never before had any dealings whatsoever 
with any of the firms. In one case the representative of his 
firth, after showing me over an installation and chatting 
about it generally, put the matter pretty bluntly in this way : 
‘Well, Mr. Quincent, we are both men of the world, I 
suppose. Now, how much am I to reserve you on this 
tender ?’” 

“Of course, you pitched him into the gutter,” I 
ejaculated. 

“‘Had I been writing fiction I should have done so; 
but, to stick to the bald facts, I simply told this—well, 
gentleman, that I was paid by my clients, and was not 
in the habit of accepting commission from both sides. He 
promptly informed me that he was very glad to hear it, but 
that he could name consultants within a stone’s throw of 
my place, who would take it from ‘ree sides if they could 
get it. 

* Another of the tenderers did not even ask the question ; 
they simply sent their tender marked ze/, and enclosed a 
letter saying that there wasa 5 per cent. commission reserved 
for me.” 

“That went in the waste paper basket, of course,” I 
suggested. 

“No, you are wrong! It so happened that this plant was 
what I considered to be the best, and was the one I preferred, 
other things being equal ; so I simply wrote the firm, saying 
that I noticed the price was subject to 5 per cent. com- 
mission, which I had deducted from their quotation. This 
firm’s price, I might say, was already the lowest, quite apart 
from this special 5 per cent. 

“JT want to make it quite clear to you that these com- 
missions were not offered by any electrical firm, but by firms 
of mechanical engineers, and I have come to the conclusion, 
based on many experiences of a similar character, that 
the system has arisen, owing, largely, to the fact that a 
very considerable number of mechanical engineers start for 
themselves as agents for various firms, and take on con- 
sulting work in their spare time. Of course, they are 
entitled to their 5 per cent., or whatever it happens to be, 
agency commission on all orders they get ; and the consulting 
work and agency work, it appears to me, get mixed up. 
They are so accustomed to get their agency commision that 
it probably never occurs to them, in taking a fee from their 
clients, that they receive an agency commission for the plant 
from the manufacturer as well. It is wrong, absolutely 
wrong; and I maintain that a man cannot at one and 
the same time act as agent both for the buyer and for the 
seller.” 

‘‘Then do you mean to imply that electrical firms never 
offer illicit commissions ? ” I queried. 

“‘No, I don’t say that, because I know they do; but from 
my experience, I should say that the system has grown to its 
present proportions by reason of the example and competition 
of firms of American or German origin. However, we must 
keep to concrete examples, for if I were to tell you all I hear 
about bribery and corruption, I should simply scandalise you, 
journalist though you be. I have a case in mind now of a 
quotation for some electrical plant ; one representative in 
particular, the agent of a foreign firm, was very keen on the 
order, and besides calling on me, telephoned several times as 
well. He had apparently gathered from one interview that 
his price was not the lowest ; so, on getting back to his 
office, he rang me up, and said that he had forgotten to 
mention that if a commission to myself would help matters 
at all, that could be easily arranged. In this case his tender 
received no further consideration, and had it been the lowest 
he would not have got the order.” 

“You seem to make fish of one and flesh of another, it 

seems to me, in dealing with these matters,’ I said in 
reply. 
“* Yes, I do. I take into consideration the circumstances 
of the case, and the way in which the commission is 
offered. If it is obviously offered with corrupt motives I 
wipe the thing right off the slate. Of course, the thing 
always is corrupt, but there are many cases where a com- 
mission is reserved simply as a matter of custom, and not 
as a deliberate attempt at corruption.” 





“Are there any other ways in which these commissions 
are offered to consulting engineers ? ” 

“Yes ; there is a tendency, and this I have only expe- 
rienced in connection with firms of foreign origin, to induce 
a consulting engineer to specify for their goods, on the under- 
standing that some commission will come to him for so 
doing. I was rather amused recently at a representative 
who called at my office several times’ in connection with 
some electrical accessories. I informed him that I was quite 
well acquainted with the apparatus referred to, and~ he 
replied, ‘Could you not specify for its use on your installa- 
tions?’ I told him that I very rarely, indeed, specified any 
manufacturer’s name in a specification, and only did so 
when it was absolutely necessary. He then went a some- 
what roundabout way to suggest that his firm would be 
inclined to give me a commission on any goods supplied to 
any installations where they had been specified by me. 
‘ Perhaps we could come to some arrangement,’ he said, ‘in 
case of your specifying our material.’ To see how far he 
would go I said, ‘What do you mean; what kind of — 
arrangement do you mean?’ JBeing a man of some 
perspicuity, he could see it was no use putting the matter 
too bluntly, so he merely contented himself by saying, 
humming and hawing a good deal, ‘Oh, I thought perhaps 
we might make the thing a little more interesting to you,’ and 
upon that I showed him out, and have not seen him since.” 

‘Dut surely all this shows a very rotten state of things, 
in both the mechanical and the electrical industry ?” I sug- 
gested. 

* Yes, you are quite right: it is a rotten state of things, 
and to anyone who tries to ‘ play the game’ it, is. most 
disheartening and discouraging to see men prospering and 
apparently in flourishing circumstances when one knows that 
the amount of work they are doing is not sufficient to 
warrant it. Consulting engineers are, of course, not the 
only men to whom bribes are offered. I rarely go into a 
works that does not reek of corruption. Someone has 
generally to be squared by a contractor before an installation 
works satisfactorily. The existing system of municipal 
management, too, lends itself readily to dishonesty. It is. 
not an uncommon thing to see some small tradesinan in not 
very flourishing circumstances appear to get on by leaps 
and bounds so far as appearances go, after having become 
a member of some local town council, and yet those who are 
in a position to judge cannot see that his business has 
increased very much in volume. The recent L.G.B. in- 
quiries show pretty clearly what has been at the back of 
this kind of thing.” 

“ Well, in spite of all you say,” I hazarded, “ I think that 
with a few notable exceptions, if consulting engineers can get 
a commission on both sides without being found out they are 
generally credited with doing it.” 

“] am afraid that you are basing a general statement 
upon one or two particular cases, and it would be just as 
fair for me to say that all journalists were corrupt, because I 
know of one or two cases where articles have been paid for 
both by the journal and by the manufacturer whose 
apparatus forms the subject of a descriptive article. I could 
point to articles in your own paper which you have paid the 
author for, and for which the author has also been paid by 
manufacturers.* I myself have been offered money to 
write up things in technical papers.” 

“‘ However, to come back to the original question, for I 
must be off.—I can only say that, from my own point of 
view, I should welcome it if I thought it was an Act which 
could really be put into operation. But there are two strong 
objections to it: one is that it is necessary to prove 
corrupt motive either in the giver or receiver of commissions, 
a most difficult thing to do; and, further, the Attorney- 
General’s permission has to be obtained before a prosecution 
can take place. Still, I think that the Act will do good, 
and all honest consulting engineers—and notwithstanding 
any impression to the contrary, they are not a few—will 
welcome any Act which makes it more difficult for bribery 
and corruption to take place. 

“T could tell you a lot more, but perhaps you have enough 








* We should be greatly obliged if Mr. Quincent would favour us_ 
with further particulars, to enable us to guard against a repetition 
of this iniquity ——Eps. E.R. ¥ 
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now to go on with,”-and with this he went off, to buy 
Christmas presents for some little folks who would not 
accuse him of corrupt motives. 





PARLIAMENTARY. 


Barnsley, Wombwell and Wath Tramways Bill.—It is proposed 
by this Bill, which is now printed, to incorporate a company with 
a capital of £114,000 to construct tramways in the West Riding of 
Yorkshire. There are about 12 miles of tramway specified, and the 
first directors of the company are to be Mr. H. G. Nicholson, Sir 
Thomas Dewar and the Rt. Hon. Sir E. J. Monson, Bt. 
London and North-Western Railway Bill.—One of the most 
interesting Bills to come before Parliament next Session 
will be that of the London and North-Western Railway Co. 
who are going to develop their suburban traffic by the con- 
struction of a new line of railway to be worked electrically. 
Power is taken to acquire land for the erection of a generating 
station at Willesden, and also power to raise £2,700,000 additional 
capital. 
Ricken and Distriet Electric Power Bill.—From the printed Bill 
bearing the above title it is intended by Sir H. Seton Karr, Mr. 
W. Rigby, Mr. W. T. Pressland and others to incorporate a com- 
pany with a capital of £4,500,000 to supply electricity in London 
and in parts of Essex, Kent and Surrey. The areas scheduled are 
practically the same as those contained in the London County 
Council and the Administrative County of London Bills. 
London County Council Tramways.—The estimated expenditure 
on the proposals brought forward in the L.C.C. Tramway Bill is 
£563,190 for the construction and equipment of tramways, and 
£118,520 for street improvements connected therewith. 
Lower Thames Tunnel LRailways.—Amongst the new schemes 
being brought forward this year, is that to incorporate a company 
with a capital of £975,000 to construct railways which will connect 
the London, Tilbury and Southend Railway with the South-Eastern 
Railways by means of railways passing through a tunnel under the 
Thames. It is proposed to work the railways electrically, and 
power is taken to obtain electric power from local authorities. 
Royal Assent.—The following Bills received the Royal Assent in 
December :— 

Falkirk and District Tramways (Extensions) Order Confirmation 
Act, 1906. 

Edinburgh Suburlan Electric Tramways Order Confirmation 
Act, 1906. 

Ardrossan, Saltcoats and District Tramways Order Confirmation 
Act, 1906. 

Dumbartonshire Tramways Order Confirmation Act, 1906. 

Dunfermline and District Tramways Order Confirmation Act, 
1906. 








BUSINESS NOTES. 


The Silvertown Co.’s Activity.—During the past year 
the India-Rubber, Gutta-Percha & Telegraph Works Co., Ltd., 
Silvertown, London, E., has executed an important contract for the 
Dumfries Corporation. Under agreement made with the Cor- 
poration, the company took over the provisional order 
obtained for the supply of electricity for lighting and power 
purposes, and contracted for the erection of the generating 
station, and the complete equipment of same. There are 
two boilers of the Lancashire type supplied by Penman and 
Co., Glasgow, each capable of evaporating 6,000 lb. of water 
per hour, working at a pressure of 160 lb. per sq.in. They are fed 
by a Weir steam pump, and a Pearn electric pump driven by 4 
“Silvertown ” variable speed motor having a speed range of about 
4to1, The economiser is of Messrs. Green’s standard type. The 
engine room contains two 100-xw. “ Silvertown” dynamos direct- 
coupled to Messrs. Belliss & Morcom’s latest type of steam engines, 
The condensing plant consists of a “ Ledward ” evaporative con- 
denser capable of dealing with 6,000 lb. of steam per hour, an 
“Edwards” air-pump driven by a “ Silvertown” variable speed 
motor, with a speed range of 4 to 1, and a circulating pump also 
direct-coupled to a “Silvertown” motor. The battery consists of 
128 Chloride cells, each having a capacity of 1,000 ampere-hours 
when discharging in 9 hours, and an emergency capacity of 500 
ampere-hours when discharging at a rate of 500 amperes. The 
switchboard consists of separate panels for each generator, and 
separate panels for the feeders, arranged so that the compound 
wound generators will run in parallel. The board is provided 
with all the usual circuit breakers, switches, and instruments. 
The engine room is completed by a travelling crane capable of 
lifting 7 tons, and supplied by Messrs. Herbert Morris & Bastert, of 
Loughborough. Ample provision has been made for extensions to 
the generating plant by building the power house large enough to 
accommodate two additional sets of 200 kw. each. The station 
was opened by the Provost of Dumfries on December 21st last. 
The India-Rubber Co. designed and supervised the erection of the 
building, through its resident engineer, Mr, Best. 








In addition to having executed various contracts for extensions 
to central stations, the Silvertown Co. during the past year equipped 
a new power station for its works at Persan-Beaumont, France. 
The building is of steel frame construction, the walls being filled in 
with local stone. The boiler house contains three Lancashire boilers, 
30 ft. x 8 ft., with an economiser, and steam and electric feed 
pumps. The generating plant consists of three “ Silvertown”- 
Belliss 200-xw. steam sets, working in conjunction with Korting 
condensers, one to each engine, each condenser having its own 
circulating pump driven by a “ Silvertown” motor. The station is 
built of such size as to provide for extensions to double the present 
capacity. The switchboard is arranged with generator panels to 
allow running in parallel with the compound-wound generators ; 
and a number of panels from which are ran the cables distributing 
the current over the factory. There is, in addition, a small 
battery with separate battery switchboard and motor-booster, 
which will be available for supplying current for lighting the 
residence of the works manager, and the offices when the main plant 
is not running. An overhead travelling crane of 10 tons lifting 
capacity is provided in the engine-room. The new station will 
supply current for lighting the works, but the greater part of its 
output will be utilised for driving the machinery in the shops, as 
the existing steam drive is gradually being converted to electric 
drive. 

The company also executed a very important contract for sub- 
marine cable laying, 1,300 nautical miles of cable being laid for the 
Commercial Pacific Cable Co., between Shanghai and Manila. The 
work was commenced during the month of January last, and com- 
pleted at the end of July. The cable weighed nearly 5,000 tons, 
and was laid by the company’s cable steamer Silvertown. The 
latter is remarkable for the great size of her cable tanks, as may be 
judged by the weight of the cable recently laid. The steamer is 
capable of carrying a cargo of more than 6,800 tons. Submarine 
cable-laying forms quite an important part of the company’s busi- 
ness, another of its cable steamers, the Buccaneer, having been 
busily engaged during the past year in repair work for a number of 
cable companies. 


Stirling Boilers in 1906.—During the year which 
has just closed exceptional activity has been experienced by THE 
Stiruinc Borer Co., Lrp., of Motherwell. We understand that 
in number of boilers dispatched and orders booked it was the most 
satisfactory year the company has experienced, and the company 
is fully occupied at the present with the execution of many large 
and important contracts. Trade has been exceedingly brisk with 
the various iron and steel works throughout the kingdom, and the 
company has opened accounts with many important and well-known 
firms. Many repeat orders have been received for boiler plant from 
former customers in this line of business, and also from municipal 
and other large electric light and power stations, including the 
county borough of Grimsby, the Newcastle and District Electric 
Lighting Co., Ltd., a complete boiler house plant, consisting of 
boilers and accessories, for the Newcastle-upon-Tyne Electric 
Supply Co., Ltd., being a duplicate of the plant ordered last year 
by this Co., the Sheffield Corporation Tramways, the Copenhagen 
electric light station, and the Corporation of Glasgow. The com- 
pany have also supplied, or are executing orders for, boiler plant 
for the Madras tramways, the Urban District Council of Colwyn 
Bay, the Walsall Borough Electricity Department, the Municipal 
Council of the City of Sydney (including boilers, superheaters, 
stokers, piping, &c.), the Delhi tramways, the Urban District 
Council of Epsom, the Hereford electricity works, and an inde- 
pendently fired superheater for the London Electric Supply Cor- 
poration. Repeat orders from important municipal undertakings 
and from such well-known firms as Messrs. William Beardmore and 
Co., Ltd., the Consett Iron Co., the Farnley Iron Co., &c., furnish 
a most valuable testimonial as to the satisfactory working of the 
Stirling boiler. 


Electrical Apparatus under New Canadian Tariff.— 
A Canadian correspondent sends the following notes on this sub- 
ject:—Telephone and telegraph instruments, electric and galvanic 
batteries, electric motors, dynamos, generators, sockets, insulators 
of all kinds; electric apparatus, n.o.p.; boilers, n.o.p.; and all 
machinery composed wholly or in part of iron or steel, n.o.p. ; and 
integral parts of all machinery specified in this item : 

New tariff.—British preference, 15 per cent; intermediate, 25 
per cent. ; general, 274 per cent. 

Old tariff.—British preference, 162 per cent.; general, 25 
per cent. ~ 

This is an increase in general, and reduction in preferential. The- 
clause “all machinery, n.0.p.,” practically covers all machinery 
except special machinery provided for in the free list or at lower 
rates. It will be observed that the ratio of preference has been 
substantially increased. 

“ Manufactures of iron and steel, n.o.p.,” British preference, 20 
per cent.; general, 30 per cent. The number of articles of iron 
and steel which were specified in the old tariff, are not specially 
named in the new tariff. This will fall under the general item. 
Iron and steel castings, in the rough, formerly 25 per cent. are now, 
however, 30 per cent. 


Electro-Chemistry in Italy.—The Societa Italiana di 
Elettrochima, of “Rome, which was formed several years ago by, 
among others, the Baden Aniline Works, and by Swiss financiers, 
holds concessions for the utilisation of considerable water-powers in 
central Italy, including the power of the rivers Tirino and Pescara. 
The first station in the Pescara Vailey is expected to be started in 
a few weeks from the present time, the plant comprising five 
generating sets of 2,800 mp. A total of 6,000 u.P. has already been 
Sonteacted for by the Aluminium Co., the Societé Prodotti Azotati, 
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and the Societi Abruzzere, which have also been constituted with 
the participation of German capital. It is also proposed to utilise 
the power of the second and third falls of the Pescara River, which 
will yield from 22,000 to 29,000 u.p, The work for the extension 
of the factory for the production of electrolytic products is pro- 
gressing, and will be finished in1907. As the demand for chlorine 
manufactures is limited, it is not intended to extend the branch as 
was originally contemplated, but to devote attention to other pro- 
ducts: The Societa Prodotti Azotati has completed its installation 
for the output of copper sulphate and mineral superphosphate, «c., 
and the~factory for calcium cyanamide is already partly in 
operation. The Aluminium Co. expects to start its furnaces during 
this month, and all branches of manufacture will then be taken up. 
The share capital of the parent concern of the three companies— 
the Societi Italiana di Elettrochima—now amounts to £540,000, in 
addition to £120,000 in obligations, and the net profits realised in 
1905-6 reached £30,700, as compared with £31,600 in the preceding 
year. .A dividend at the rate of 6% per cent. has just been declared 
for 1905-6, being the same rate as was paid for the previous 12 
months. 


The International Glow Lamp Syndicate.—lIt is 
reported that the International Glow Lamp Syndicate, which was 
formed at Berlin in 1903 under the title of the Sales Bureau of the 
United Glow Lamp Works, has failed to accomplish the object it 
had in view. The combination was constituted by 16 of the 
principal makers in Germany (including the Allgemeine Co. and 
the Siemens & Halske Co.), and in Austria and other countries, for 
the purpose of guaranteeing the delivery of uniformly good lamps 
from a technical point of view, and regulating the market and price 
conditions of the lamps, the duration of the syndicate being fixed 
at 10 years. It now appears, according to information received by 
the Berlin Tageb/att from circles associated with the syndicate, that 
the latter has experienced a complete check in regard to the 
attempted control of the market and of prices. At first the prices 
of lamps were increased by from 50 to 100 per cent., but it was 
soon found necessary to grant rebates which largely rendered the 
higher prices illusory, as no fewer than 11 new glow lamp factories 
were brought into existence in competition with the syndicate. 
The as3istance received from the largest outside maker—the 
Bergmann Electricity Works Co., of Berlin—did not help the 
syndicate very much, although the company, without joining the 
combination, entered into an agreement to work in conjunction 
with it. At present the situation is such that owing to the rebates, 
the increase in wages, and the higher cost of raw materials and the 
competition of outside firms, the actual prices have again been 
depressed to about the level which obtained prior to the formation 
of the syndicate. ; 


The Price of Copper.—The Morning Post says that 
consumers of copperin Bitmingham and the Midlands are dis- 
turbed by the continuous advance in copper, the English standard 
having risen £12 per ton in two months, and £40 from the {lowest 
price of the year. Lake copper is still taking the lead, and the 
American syndicates practically control the situation. Most 
English consumers are buying from hand to mouth, and are conse- 
quently paying maximum prices. In view of the immense 
demand for electrical and motor industries higher prices are 
anticipated. 


Annual Dinner.—The employés of Messrs. A. 
Reyrotte & Co., Lrp., held their annual dinner at the Station 
Hotel, Hebburn, on Saturday, December 22nd. There was present 
a company of more than 90, and Mr. A. C. Reyrolle presided. Mr. 
A. E. Nicod proposed the toast of ‘The Firm.” Mr. H. W. Clothier 
replied, in the absence of the secretary, Mr. Norbert Merz, who 
was indisposed. He said that the year which was just closing 
had been one of very substantial progress for the company. 
The orders showed an increase of 150 per cent. on last year’s, 
and the extensions and additional plant which had been installed 
during the year had more than doubled the productive capacity of 
the company. Mr. A.C. Reyrolle thanked the employés for their 
hearty co-operation in the past and rejoiced at the happy and 
pleasant relations which had always existed between the manage- 
ment and the employés. After dinner, the remainder of the 
evening was spent in harmony. 


Trade News from Abroad.—In regard to our com- 
ments under this heading in our last issue, we are now able to give, 
from an official handbook just published, the following further 
information concerning the new arrangement which has been made 
by the Government Departments, The official notice reads :— 

“The Commercial Intelligence Branch of the Board of Trade has 
been in the habit of forwarding to Chambers of Commerce for the 
confidential use of their members, but not for publication, inform- 
ation to which it has appeared desirable, in the interests of British 
trade, to draw attention confidentially. 

“The plan has met with general approval, and it is intended to 
continue and extend it. In order to attain more fully the purpose 
of the Board—namely, to reach all British manufacturers or 
traders interested, it has been decided, on the recommendation of 
the Commercial Intelligence Committee, to supplement the existing 
system, by opening on January Ist, 1907, a register at the Commer- 
cial Intelligence Branch, 73, Basinghall Street, E.C., of Britich 
firms who may desire to receive confidential information relative to 
their respective trades. 

‘British firms desiring to have their names entered on this list 
should apply to the Commercial Intelligence Branch on the form 
which has been prepared. for the purpose, copies of which may be 
obtained on application at the offices of the branch. 
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“The admission to the register, as well as the retention upon it, 
of any firm will be at the discretion of the Board of Trade. It is 
not proposed to make any charge for information supplied, but 
every firm admitted to the register will be required to become a 
subscriber to the Board of Trade Journal (and register as such with 
Messrs. Wyman & Sons, Ltd., Fetter Lane, London, E.C.), in order 
to ensure that those who wish to receive confidential information 
should first be in possession of all the official information relating 
to their particular trade which is published in that journal. 

“The present scheme is provisional and experimental, and its 
continuance and future development will depend on the results of 
experience.” 

The above notice appeared in a handbook to the Commercial 
Intelligence Branch of the Board of Trade, which is on sale at the 
Government printers (2d.). A copy of this publication ought to be 
in the hands of all firms interested in trade development abroad. 
It contains a great deal of very useful information, including a list 
of commercial correspondents in the British Colonies. 


Copper during 1906,.—In their annual report on trade 
during the past year Messrs. Bottina & Lowe make the follow- 
ing observations on the subject of copper:—“The period of 
scarcity of copper, which, we stated in our report last year, 
appeared to be in view, has really been entered upon, and the 
result has been witnessed in a prolonged period of rising prices, 
which has lifted quotations to unprecedented levels. The utmost 
energies of the mine-owners have entirely failed to keep pace with 
the growth of demand during the past 12 months, and it seems 
to-day as if the world stood almost upon the verge of a famine. 
The old theory that, with copper at £65 per ton, production would 
be augmented to such an extent as to bring down the price to a 
level more nearly approximating that of production, has had to be 
discarded. Most mines must be working to-day at a profit of from 
5d. to 8d. per lb. on theiroutput, and, in spite of the inducement 
to do so, are unable very largely to increase their productive 
capacity. The chief source of consumption is still in connection 
with electrical requirements, and there is no reason whatever to 
anticipate any slackening in this respect. New copper deposits 
have made no impression upon the relative poverty of supplies, for 
consumers have taken, with avidity, everything offered them, and 
although it may seem hazardous, with prices at what appear tobe 
an extravagent level, to anticipate further appreciation, it is 
difficult, taking a dispassionate view, to believe that the apex of the 
movement has yet been attained.” 


Co-operation in Austria,—It is announced that 
negotiations are proceeding between various companies with a 
view to the adoption of common action in respect of large trans- 
actions. The firms concerned are the International Electricity 
Co., the telephone and telegraph works of Czeija, Nissl & Co, 
the Vienna branch of the telephone factory of the J. Berliner Co., 
of Hanover, and the Vienna branch of the Siemens & Halske Co. 
It appears the negotiations largely relate to patents for automatic 
telephone stations, and that they aim at an interchange of exper- 
ience and at manufacturing and selling on common account, 
without in any way interfering with the financial independence of 
the firms in question. 


Price Increase in Germany.—The further advance 
in the prices of raw materials, and particularly in the case of 
copper, has induced the leading German electrical engineering 
firms to make a fresh increase in the charges for generators, motors 
and transformers. At the beginning of 1906 the nine firms con- 
cerned brought into operation an augmentation of 10 per cent., and 
at the end of February the rate was raised to 15 per cent. The 
new increase, which is also on a 5 per cent. basis, came into opera- 
tion on January 2nd, thus making a total rise of 20 per cent. in a 
period of 12 months. This advance brings the heavy electrical 
engineering branch on an equality with the light electrical 
branches in the matter of higher prices, seeing that the quotations 
for telephone and telegraph apparatus were recently advanced by 
10 per cent., making a gain of 20 per cent. in the past year. 


Bankruptcy Proceedings. — Hermann Dramanr 
(lately trading as Chiesa Diamant & Co., dealers in electrical 
goods, 153, Shaftesbury Avenue, W.C.).—At the London Bank- 
ruptcy Court last week the above-named debtor appeared for his 
public examination before Mr. Registrar Hope, upon a statement 
of affairs showing liabilities to unsecured creditors amounting to 
£784, and assets nil. In reply to Mr. Bowyer, As-istant Official 
Receiver, the debtor stated that he was a Polish Jew, and came to 
this country from Cairo in 1900. He formerly practised as a 
physician in Cairo for some nine years. His object in coming to 
this country was to assist the petitioning creditors in the formation 
of acompany. In June, 1904, he took premises at 153, Shaftesbury 
Avenue, W.C., where he, in conjunction with the inventor, subse- 
quently carried out experiments with a view to perfecting an 
electrical lamp, and they also carried on a general electrical 
business, under the style of Chiesa Diamant & Co., dealing in all 
kinds of electrical sundries. In October, 1905, they agreed to sell 
the patent rights in the invention, other than the French, Austrian 
and Belgian, for which: provisional specifications had been taken 
out, to a company to be formed to acquire them for £17,000 
in cash or snares. They subsequently agreed that half the purchase 
consideration should go to another person who had provided the 
necessary funds for the experiments. The company, however, never 
went to allotment. It was called the Diamant Arc Lamp Co. 
Witness attributed his failure to costs in the action brought against 
him by the petitioning creditors. He won the action in the lower 
court, and obtained £750 damages, but upon appeal the judgment 
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was reversed. He did not become aware of his failure until the 
case was decided against him. The examination was concluded. 

It is stated in the London Gazette that the first meeting of 
creditors and public examination of Mr. Emest Crompton Holt, 
carrying on business as an electrical engineer under the style of 
Holt & Co., at Queen’s Arcade, Rhyl, will be held on January 9th 
at Chester and on January 10th at Bangor, respectively. 


Dissolutions and Liquidations.—Lonpon ELxctricaL 
SynpicaTE, Lrp.—A meeting is to be held at 154, Abbot Road, 
Poplar, E., on January 30th, to hear an account of the winding-up 
by the liquidator (Mr. Geo. Pearson). 

A.B.P. AccumutaTor Co., Ltp.—Creditors must send particulars 
of their debts, &c., to the liquidator (Mr. T. A. Pallister, Parkfield 
Works, Stockton-on-Tees), by February Ist. 

The partnership hitherto existing between Messrs. John KE. 
Bilton and Edward C. Harris, carrying on business as electrical and 
mechanical engineers at Albion Street, Heckmondwike, under the 
style of the GrenERAL ENGINEERING Co., has been dissolved by 
mutual consent as from 31st ult. 


Trade Announcements.— Messrs. Bray, MARKHAM 
anp Reiss, I Tp., have appointed Messrs. Potter, Thomas & Co., ], 
St. Nicholas Buildings, Newcastle-on-Tyne, as their sole agents for 
the Counties of Northumberland, Durham, and the Cleveland 
District of Yorkshire, and inquiries and orders may be sent to them. 
Messrs. J. Parkinson & Co. have now ceased to represent the firm. 

The UNBREAKABLE PurniEy aNnD Miri Gearine Co., Lrp., of 
West Gorton, have appointed Mr. A. J. Crawford (Northern Mill 
and Mine Furnishing Co.), Carlisle, as sole agent for the sale of 
their specialities in Cumberland and Westmorland, and Furness, 
in Lancashire. 

Messrs. WattacH Bros. have removed from 57, Gracechurch 
Street, E.C., to Royal London House, Finsbury Square, E.C. 

The Hunstet Encine Co., Lrp., of Leeds, have appointed as 
their sole London representatives Messrs. J. E. Lawler & Muirhead, 
of 39, Lime Street, E.C. 

Messrs. ALEX. TurNBuLL & Co., Lrp., of St. Mungo Works, 
Bishopbriggs, Glasgow, have just taken over the business of the 
Harrison Engine Co., Ltd., Salford, Manchester, makers of the 
Harrison patent steam steering gear. The old works will now be 
closed, and the business transferred to Messrs. Turnbull’s new works 
situated at Bishopbriggs, Glasgow, where the work will be carried 
on under the same management as at Manchester. 

The Hart Accumurator Co., Itp, Marshgate Lane, Stratford, 
London, announce that their telephone number has been changed 
to 1306 East, and that they now have an additional line, the number 
of which is 1307 East. 

From January 3rd the business cf Messrs. Wu. McGerccu & Co., 
Lrp., will be conducted frcm their large new premises, the main 
entrance of which is at 28, West Campbell Street, Glasgow. 

Messrs. JOHNSON & PuiLtirs, Lrp., bave entered into an 
arrangement with Messrs. Welding & Co., of 64, Stanley Street, 
Liverpool], and 8, Prince’s Chambers, John Dalton Street, Man- 
chester, to represent them in Lancashire and Cheshire. They also 
give notice that the agreement with Messrs. Scattergood anc 
Johnson, of 7, Cookridge Street, Leeds, to represent them in the 
Yorkshire and Nottinghamshire area has terminated, and all in- 
quiries and orders should be sent direct to Victoria Works, Charlton. 

Messrs. SANDERS, REHDERS & Co. give notice that they have 
converted their business into a limited company, under the style 
of Sanders, Rehders & Co., Ltd., as from January Ist, 1907. Mr. 
Charles King, who has been for many years associated with the 
London markets, joins Mr. Sanders as managing director. The 
capital of the company has been fixed at £50,000, divided into 
10,000 shares of £5, of which £20,000 are left for future issue; but 
all shares are controlled solely by Mr. Sanders and Mr. King, and 
the business will be under their immediate and personal manage- 
ment. Business will be carried on as heretofore at the same 
addresses. All debts of. the firm will be paid by the company, and 
all debts, due to the firm, will be received by the company. 

Messrs. W. W. Norman & Gixitt have entered into partnership 
as Norman & Gillitt, at 91, Pilgrim Street, Newcastle-on-Tyne. 
Mr. Norman is retiring from .the direct representation of the 
A.E.G. English Manufacturing Co., but will continue to supply 
Nernst Jamps for the Northumberland and Durham district. 

Messrs. Woop & THoRNTON, of Ilkeston, have laid out works 
specially suitable for all kinds of continuous and alternating- 
current repairs, the renewing of commutators, &c. A speciality is 
to be made of colliery work. 


Catalogues, Calendars, Lists, &¢.—From Messrs. 
Warts, Fincuam & Co,, Billiter Buildings, E.C., we have received 
a large hanging calendar with monthly slips, which will keep the 
user in mind of the fact that they supply iron and steel and general 
engineering stores. 

From Messrs. Grrret & Lance, of Vulcan Works, S.E., we have 
received.one of their pocket diaries (Letts’s) for the current year. 
A good deal of calendar, postal and tabulated electrical and general 
engineering information precedes the diary portion of the book. 

JosEPH Dixon CRucIBLE Co., 26, Victoria Street, S.W.—Booklet 
relating to their special lubricating graphite (No. 635) and its 
uses. 

Epison & Swan Unitep Execrric Licut Co., Lrp., London, 
E.C.—Two new leaflets: One (F 2,079), illustrating and pricing 
their adjustable piano or reading desk standards for electric 
lighting, and the other (F 2,076) showing examples of three-light 
and six-light ele¢troliers. 

Messrs. Jackson Bros., The Broadway, Plaistow, E., have sent 
us & tear-off Heatly éalefdar, with miemorindiin slip at tht side 
fot évéry day in the mévith. 








Messrs. Jonnson & Puruures, Lrp., bave favoured us with a 
useful monthly tear-off calendar for the wall. 

The ARMorDuct ManuracturinG Co., Ltp., of 6, Farringdon 
Avenue, London, have provided us with a set of memo. refills for 
the file which they sent last year. We note that their motto for 
Sundays is “ Forget Armorduct!” We have also received from 
them a price sheet of various classes. of motor-car cables supplied 
by them. 

A very useful diary has come to hand from Messrs. 
McCuure & WHITFIELD, of Stockport. Its opening pages contain 
illustrated descriptive matter, with tabulated prices, voltages, 
speeds, &c, of “ Mersey” type electric generators and motors. 
For the rest we need only say that it is one of Letts’s very popular 
diaries, with the usual insurance coupon. 

The Sun Exrxecrricat Co., Lrp., of 118 and 120, Charing Cross 
Road, have forwarded an excellently illustrated 16-page catalogue, 
No. 150, Section H, of electrical radiators and cooking apparatus ; 
references, dimensions, prices and other particulars are included. 
Also a list, No. 153, of electrical signs, containing illustrations, 
prices and descriptive matter. 

Messrs. H. A. Jackson & Co., of Canton Hall, Salford, forward 
price lists of radiators, cables, glow lamps, &c., including the 
“H. A. J.” incandescent glow lamp. 

From the Loughborough Corporation Electricity Department 
we have received a copy of the local almanack and diary, in which 
the claims of the “best of the Council’s undertakings,” viz., the 
electricity department, are urged on the ratepayers. 

Messrs. W. H. Wittcox & Co., Lrp., of 23, Southwark Street, 
SE, send us a “ Date Remembrancer” (we thank them for that 
phrase), bordered with illustrations of their many and various 
engineers’ stores. 

The Execrricat Construction Co., Lrp., of Wolverhampton, 
send us two very acceptable and useful New Year souvenirs, in the 
shape of a neat paper-knife, and a 5-ft. steeltape graduated in 
inches and centimetres. 

By means of a serviceable glass paper-weight, Messrs. J. B. 
SaunpErs & Co., of Westminster and Bute Docks, Cardiff, are 
announcing that this is the year of their jubilee, they now having 
been established 50 years. 


Marylebone Borough Council v. R. N. Cunningham 
and Co.—This action was tried at the Marlborough Road Police 
Court on December 20th. It appeared that an electrician in the 
employ of the defendant company accidentally connected two lights 
belonging to one of their customers on the wrong side of the 
Council’s meter. Mr. Cunningbam conducted his own case, and the 
summons was dismissed. Ads 


- “ ~ 


Bergtheil & Young, Ltd.. v. R. N. Cunningham 
and Co.—This was the appeal of R. N. Cunningham & Co., 171, 
Edgware Road, W., in the Divisional Court against a decision 
against them in the Mayor’s Court in the earlier part of the year. 
Their Lordships were of opinion that a wrorg decision had been 
given and referred the case back to the Mayor’s Court, to be re- 
tried. 


The British Westinghouse Electric and Manu- 
facturing Co., Ltd.—A New Year’s dinner was given by Mr. 
C. S. Colton, manager of the export department, to a gathering of 
the members of his London staff, at Romano’s, on the 2nd inst. 
Entertaining speeches were contributed by the chairman (Mr. 
Colton) and Messrs. Thompson and Rogers. The musical pro- 
gramme was supplied by Messrs. Burland, Gibbon and Saklatvala. 


New Works in Italy.—It is reported that the 
WESTINGHOUSE Co, are about to lay down extensive plant in Milan, 
at a cost of £250,000, with a view to obtaining the contracts for 
electrifying Italian railways. 


Book Notices.—Vie Wirklichen Grundlagen der Elek- 
trischen Erscheinungen. By Johannes Zacharias. Berlin: Julius 
Bohne. 1906. Price M. 6—Readers of the ELgectricaL REvIEw 
may be acquainted with the unusual nature of Herr Zacharias’ 
theories, as they have occasionally been ventilated in our 
“Correspondence” columns. The present volume professes to give 
what the author, with some presumption, calls the “true” basis of 
electrical phenomena. Actually the book contains little more than 
unsupported contradictions of a number of generally accepted 
views on electricity and magnetism, together with complaints as to 
the cold reception given by the scientific world to the author’s 
views. The insufficiency of the existing theories in explaining 
electro-magnetic effects may be readily admitted, but the suggested 
alterations, so far as they can be gathered from the present dis- 
cursive statement, provide nothing definite in place of them. The 
author considers that facts and effects which have hitherto been 
indicated by such terms as magnetic poles, induced magnetism, 
magnetic lines, molecular magnets, the magnetic circuit, &., can 
all be directly explained by an application cf the ordinary laws of 
mechanics to etheric motions. The idea is not new, and just how 
the application is to be carried out is extremely vaguely indicated, 
and the experimental support offered for the views put forward is 
altogether inadequate for serious consideration. 

Fowler's’ Architects’ and Builders’ Handbook. Manchester: 
Scientific Publishing Co. Price 2s. 6d. net.—This is a new hand- 
book for the building and allied trades, compiled with the aid of 
a number of experts. It comprises 526 pages, packed with useful 
information regarding materials, methods, styles, by-laws, &c., and 
numerous mathematical, geometrical and other tables. There is an 
eléttrical section, which appears to be fairly correct, though the 
sugPestion thit carbon-filament lamps taking 2‘5 watts pér catidlé are 
available is Omewhyt isléading, Metullic filametit 1&thps shotld 
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be included in the next edition. Fuses should not be put in 
ceiling roses or wall-sockets. Diagrams of simple switchboards are 
given; these might be made much clearer, and the battery con- 
nections in fig. 3, p. 365, are extraordinary—if the regulating switch 
were put on No. 2 contact, the dynamo would be dead-shorted. 
Moreover, 54 cells are insufficient for a.110-volt installation. Some 
errors occur in the section on electric cooking and heating; 
C?R/4°2 does not give calories, nor isC?R x ‘0094 equivalent 
to B.TH.U. On p. 873, we read “if 1,000 8. units 
cost 24d. (a usual rate for power in the daytime).” This strikes us 
as distinctly cheap. On p. 374 the word “dynamotor ” should be 
replaced by ‘“ motor-generator;” and there is no sense in observing 
that the + and — terminals of a motor are marked. To say of 
series motors that the “speed varies with load” is misleading; 
the speed falls as the load increases. It is erroneous to suggest 
(p. 880) that only continuous current can be used for lifts. 
Lightning conductors, we are tuld, are not now earthed to water 
pipes, on account of the corrosion of the pipe joints by electrolytic 
action. 

While we recommend the book as a whole, we strongly advise 
the compiler to have the electrical section revised by a competent 
electrical engineer for the next edition. 


The Science Year-Book (1907). Edited by Major B. F. S. 
Baden-Powell. London: King, Sell & Olding. Price 5s. net.— 
This vety useful year-book as usual contains a vast amount of 
information on scientific subjects, including astronomical data for 
the year, a summary of the past year’s progress, physical and 
chemical tables, and a directory of scientific periodicals, universities 
and colleges, societies, biographical notes, and a very generous 
provision for diary (one page per diem), cash accounts and 
memoranda. As an experiment, those who do not require|the diary, 
can now obtain the rest of the work without it. There is a 
frontispiece portrait of Lord Rayleigh, and the front cover is 
provided with a square opening, showing a monthly calendar, with 
detachable leaves, arranged as a convenient engagement 
memorandum. The book is admirably got up, and forms a really 
nice desk companion. 


ENGINEERING PocksET Books For 1907.— Quite acollection of these 
useful little books is now annually issued. Amongst these we note 
the “ Mechanical World” Pocket Diary and Year Book (Emmott and 
Co., Ltd., Manchester, price 6d. net) as the oldest, most familiar, 
and certainly not the least useful. This heing its 20th year of 
issue, the matter has been entirely reset in new type, and we con- 
gratulate the publishers on its improved appearance; at the same 
time the work has been thoroughly revised. Entirely new sections 
on gas engines, cil engines, suction gas producers, locomotives, 
reverberatory furnaces, &c., and many new tables, have been in- 
serted. Good wine needs no bush, and the Mechanical World PB. 
is known by its merits. 

The “ Practical, Engineer” Electrical Pocket Book ond Diary 
(Technica] Publishing Co., Ltd., Manchester, price 1s. net), though 
much junior to its elder brother from the same office, is practically 
as big, and has won a place in the front rank of such annuals. 

3esides the usual revision, articles on conduit systems, fault local- 
ising, power generation and distribution, accumulators, arc lamps, 
&c., have been added, and there are now 474 pages. On p. 235 we 
read Baumé for Beaumé, and on p. 293 we learn that the osmium 
lamp has not yet reached the commercial stage, while the carbide 
lamp is mentioned as if it existed. Tantalum and Nernst lamps 
are briefly described. Some ancient matter appears under ‘‘arc 
lamps,” and “ Angold ” is printed “ Augold.” The circuit-breaker 
on p. 319 is not shown in the correct position. On p. 323 appears 
an abstract of an article on electric lighting feeders, though the 
section in which it appears is devoted to traction. In ‘‘ Mining,” 
we see no reference to winding plant. Doubtless other defects 
could be discovered, but while tney indicate the continual necessity 
of expert technical revision, they do not prevent the book from 
being a very useful one on the whole. 

Fowler’s Electrical Engineer's Handbook (Scientific Publishing Co., 
Manchester, price 2s. 6d. net) is the largest of its kind, containing 
723 pages, of which nearly 100are new. Much new information on 
meters, arc lamps, testing, photometry, dynamo design, &c., and new 
regulations, have been added. A directory of electric light and power 
stations and electric tramways, giving brief particulars of each, is 
included as usual. Very full information on lamps and lighting is 
given, and appears to be correct, so far as we have been able to 
examine it. Indeed, the more we turn over the pages of this book, 
the more we are impressed with the remarkable quantity of in- 
formation which it contains, and we can confidently recommend it 
to our readers. 

The Practical Electrician’s Pocket-Bock and Diary (London: 8. 
Rentell & Co., Ltd. Price 1s. net) is produced in a totally 
different style from its rivals, making an exceptionally neat little 
volume. It has been revised and enlarged, the additions including 
chapters on electric traction, electric clocks, condensers, lightning 
conductors, flame arc lamps, boiler fittings, accumulators, mains, 
&c. This book also contains a directory of electricity works, a 
diary, and sets of forms for requisitions, estimating, &c. Asa neat 
little compendium of information on almost all branches of elec- 
trical industry, this volume has justly attained a very considerable 
degree of popularity. 

** Annuaire pour l’An 1967.” 

“Science Abstracts.” Sections A and B. 
December 28, 1906. E. & F.N. Spon, Ltd. 
each part. 

“Tbe Electrical Engineer's Ballad Book.” A collection of mis- 
cellaneous verses reprinted from tke Electrical Engineer and other 
sources. London: Biggs & Sons, 1s, 


Paris: Gauthier-Villars. F. 1.50. 
Vol. 9, No. 108, 


London: 1s. 6d, 





LIGHTING and POWER NOTES. 





Barnstaple.—The T.C. has resolved to purchase 200 
sets of new plates at 20s. per set from the A.B.P. Co., subject to the 
engineer’s approval. It was stated that the Council had complained 
to the A.B.P. Co. that they were failing to keep the batteries in 
proper condition in accordance with their undertaking. After 
writing two or three letters, the Council was told that the company 
had gone into liquidation. The liquidator had written that he had 
200 sets of new plates in stock, which he would sell at £1 per set, 
instead of 40s, and the Council’s engineer (Mr. Hadfield) would 
inspect these at Stockton-on-Tees. 


Bideford.—The T.C. intends to oppose the application 
made by the Mutual Electricity Supply Co. for a prov. order for 
the district. The Council habitually intimates that when such an 
application is to be made, it intends itself to obtain an order. 


Canada.—Toronto.—The Hydro-Electric Power Com- 
mission has written to the T.C. stating that the estimates of the 
Commission showed that electric power could be delivered in 
Toronto by the overhead system‘at abeut 1 cent. per Kw.-hour to 
large consumers, and at about 2} cents per Kw.-hour. for smaller 
users. The letter states that the prices charged to consumers by the 
Toronto E.L. Co. is from 2% to 8 cents per Kw. Regarding are 
lighting, the letter says that, on a basis of 1,400 lights, the city 
could be supplied at the rate of $47.50 for the very best lights, and 
it might be possible to eventually reduce this figure to $40 per 
lamp. The present price is $67.35 per lamp per year. The 
Toronto Board of Control has asked for figures regarding house 
lighting. 

In the next session of the Provincial Parliament, the City 
Council is to apply for permissive legislation to expropriate the 
Toronto E.L. Co.’s plant, or failing that, to have an Act passed 
reducing the profits of the company to 10 per cent. of its capital 
stock, the balance of the returns over and above expenses to be 
applied to the reduction of the price of energy to the consumers. The 
municipality complains that the company is not observing its con- 
tract with the city. It was capitalised at $4,000,000, and making 
15 per cent. on its money, yet the lighting it gave was most unsatis- 
factory. 

Ga.t.—A three years’ agreement has been signed by the T.C. 
and the Galt Lighting Co. for an all-night electric light service. 
The contract is terminable if, in the interval, Niagara power should 
be transmitted to Galt. 

Otrawa.—The accounts of the Civic E.L. Commission for the 
half-vear ended November 30th last show a deficit of 52,659. Of 
the $50,000 which the Railway and Municipal Board allowed for 
extension purposes, $33,415 has already been used, so that 516,585 
remains for adding to the present lines. 

Hamitton.—Oun December 15th a somewhat peculiar and un- 
foreseen accident at Decew Falls, shut down the power station 
of the (Cataract Puwer Co, and MHamilton was deprived 
of a supply of electrical energy for several hours. It seems that 
the water, after passing through the power house, runs through a 
very narrow ravine and empties into a creek. During the night 
needle ice formed in the confined limits of the ravine, and the 
flowing water could not pass. The. water, thereupon, backed 
up towards the power house, which is 10 ft. above the bed of the 
tail-race. The water soon rose above 10 ft., and flowing into the 
power house flooded the generators. The ice was removed by 
the aid of dynamite. 


Cannock,—The U.D.C. has now received the sanction 
of the Board of Trade to the deed transferring the powers held 
under its E.L. prov. order to the Shropshire, Staffordshire and 
Worcestershire Electric Power Co. The deed provides that the 
company shall pay £500 to the Council for the transfer of the order, 
that the electric lighting shall be installed in a central area at 
Cannock within one year, at Hednesford within 20 months, and at 
Bridgtown within two years. On payment of the £500, the deeds 
will be exchanged, and a resolution will be passed by the Council 
giving the company permission to come into the district. 


Coventry.—The City Council on Tuesday sanctioned the 
purchase of a new water-tube koiler with chain grate stoker, for 
the electric light works, at an estimated cost of £1,720, and in- 
structed the city electrical engineer to prepare plans and obtain 
tenders for a fireproof extension of the boiler house to accommodate 
the new boiler. 


Croydon.—The T.C. has decided to allow consumers of 
energy for lighting, the following rebates :—Consumers of £100 to 
£250 per annum, 5 per cent. ; £250 to £500, 74 per cent. ; £500 to 
£750, 10 per cent.; £750 to £1,000, 15 per cent.; beyond, 20 
per cent. 


Dublin.—The Dublin Port and Docks Board have just 
successfully carried out an important improvement in their pro- 
perty, by equipping No. 2 slipway with electric power. This slip- 
way was originally constructed in 1832, at a cost of some £15,000, 
and was at first worked by ha:d power. In 1860 steam superseded 
hand-power, and now electric power has superseded steam, and 
with the best of results. The carriage, which was made at the 
Board's works, and weighs 100 tons, is capable of accommodating 
ships up to 1,000 tons displacement, and the hauling apparatus 
consists of one of Messrs. Day, Summers & Co.’s non-fleeting 
winches, driven by a 100-8.H.P. motor, supplied by Messrs. Siemens 
Bros. As showing the advantage of electric power over steam, 
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we understand that a ship can now be hauled up in half an 


.hour, as compared with from five to six hours under the old 


régime. 


Dumfries.—The electricity works which have just been 
completed, were inaugurated on the 21st ult. The work has been 
carried out by the India-Rubber, Gutter-Percha, and Telegraph 
Works Co., who purchased the prov. orderfrom the T.C. Particulars 
of the equipment, &c., are given elsewhere in this issue. The 
inaugural ceremony was performed by the Provost, amid a gather- 
ing of local people. The company afterwards visited the works 
and were entertained to tea. In the evening the India-Rubber Co. 
entertained a number of gentlemen to dinner, Mr. W. E. Gray pre- 
siding. The Provost, both at the ceremony and the dinner, expressed 
disappointment that the ratepayers should have decided to let a 
company carry out the scheme rather than the corporation. After 
reading his remarks, we wonder why he condescended to perform 
the ceremony. The company also gave a supper the same evening 
to about 40 workmen who have been engaged on the works. 


Dundee.—The Electricity Committee of the T.C. has 
resolved to call in the services of an electrical expert to consult 
with and report upon the proposals made by the city electrical 
engineer as to the most desirable policy to be pursued, viz., whether 
a new station should be put down, or whether the Committee 
should extend the present one on the lines suggested by the 
engineer. It is agreed that whatever recommendations may be 
made, the works shall be carried out under the specifications 
and direction of the city electrical engineer. 


Eceles.—The T.C. has fixed the following scale of 
charges for energy for power: For the first 100 units per quarter, 
24d. per unit; for the second 100, 2d.; for the third 100, 1}d.; 
beyond, 1d. 


Glasgow.—The North British Railway Co. is installing a 
large number of motors at its new College Goods Station, Glasgow. 
The capstans, cranes and hoists in this building are all worked by 
electric power, and the lighting for the most part is also electrical. 
In the Caledonian Railway Co.’s St. Rollox shops at Glasgow, the 
electric power installation is now approaching 600 H.P., energy 
being obtained from the Corporation mains. 


Greenock.—The Electricity Committee of the T.C. has 


placed the building tenders for a combined refuse destructor and 
electric power station. 


Greetland.—In consequence of the opposition of the 
U.D.C., the Electrical Distribution of Yorkshire, Ltd., has with- 
drawn its application for an E.L. prov. order for the district. 


India.— Bompbay.—A recent number of the Jfadras Mail 
stated that the Bombay Government has issued a license empower- 
ing the Tata Syndicate to develop power in the Ghauts for 
industrial use in Bombay. Bombay could well do with 100,000 u.P. 
for power purposes, but the extent of the power is limited so that 
the Bombay Hydro-Electric Co. will only be able to supply 
about 40,000 u.p. There still, however, remains the consideration 
of the conditions of construction of the plant and distribution in 
the city. The scheme has been, we understand, fully considered 
by the Government, and the only objections that have been laid 
before it have come from the Bombay Electric Supply and Tram- 
ways Co., and the Bombay*municipality, but inasmuch as the mill 
demand in Bombay amounts to approximately 90,000 .P., and the 
Bombay Hydro-Electric Co. can supply but 40,000, there seems 
plenty of scope for the present company to extend its supply, even 
with the threatened competition of the new water-power scheme. 


Kidderminster.—The E.L. Committee has found it 
necessary, owing to developments which have recently taken place, 
to considerably increase the plant, and it contemplates the expendi- 
ture of £10,000 in this direction. Several of the mills in the “carpet 
borough” have now adopted electricity for driving purposes. 


Lancashire.—A trade correspondent learns that close upon 
a score more cotton mills—spinning and weaving—are to be elec- 
trically eqaipped in the Manchester, Bolton, Eccles and Leigh dis- 
tricts. Electricity is also to be tried at several more Lancashire 
bleach-works and collieries ; in fact, electrical experts are confident 
that big developments will be witnessed this year. 


Leyton.—The U.D.C. has resolved that the optional flat 
rate forenergy be reduced as from January Ist from 44d. to 4d. per 
unit, and that a new 8 or 16-c.p. lamp be supplied to: each con- 
sumer of 25 units through slot meters. A large coasumer in Ley- 
tonstone is to be supplied at 33d. per unit, upon his guaranteeing a 
minimum payment of £300 per annum for energy. In regard to 
the new generating plant, a letter has been received from Messrs. 
Mather & Platt, iatimating that they propose to supply two new 
armatures for the defective dynamos. This was agreed to, subject 
to the alteration being carried out ina maximum period of one 
day. As an experiment, three of the existing arc lamps on the 
main roads are to be converted into flame arc lamps, at an estimated 
cost of £50. 


Mitchellstown (Ireland).—The R.D.C. has applied for 


a loan of £2,846 for the purpose of carrying out an electric lighting 
scheme. 


Newceastle-on-Tyne.—The estimates for street lighting 
in the city for the year ending March 31st, 1908, just issued, pro- 
vides for 837 electric arc lamps, at a cost of £5,067, as against 
£4,584 for 650 lamps in-the current year, an increase of 187 lamps 
and £383 in cost. 


New Zealand.—Mr. W. 8S. T. Goodman, who carried out 
the Waipori Falls power scheme and the electrification of Dunedin 
(N.Z.) tramways for Messrs. Noyes Bros., and who was recently 
appointed city electrical. engineer at Dunedin (N.Z), proposes to 
introduce flame arc lamps into the city lighting. 3 


Oakamoor.—Electric lighting has been introduced into 
the village. The residents have voluntarily provided the plant, 
fittings, &., energy being supplied free by Messrs. Thos. Bolton 
& Sons, Ltd., from their works. 


Penrith.—The U.D.C. has memoralised the B. of T. 
for an amendment order, enabling the EL. order to be transferred 
to the Penrith Electric Supply Co. The company will pay the 
Council £300 and the costs of the agreement and the present 
application, and the Council is to have the opportunity of purchas- 
ing the undertaking at any time after ten years from the date of 
supply, at not less than the capital cost, plus 10 per cent. 


South Africa (VRYHEID).—The Local Board recently 
notified that it was prepared to grant a concession on or before 
24th ult. for electric lighting. 

JOHANNESBURG.—At a meeting of the T.C.on November 28th 
the Traction and Lighting Committee recommended a new tariff to 
come into force as from January 1st, 1907, such recommendation 
being approved of by the Council :— 


For lighting .. 6d. per unit up to 7,500 units per month. 
” .. Sad. Pa from 7,500 to 10,000 units per month. 
i =» Olle a over 10,000 units per month. 

For power . 4d. ¢ at any time. 


ae ee SG. a except between 5 p.m. and midnight. 


Meters will not be charged for, except in cases where there are 
small power circuits, which are taken off the present lighting main, 
when a charge of 2s. 6d. per month will be made. Minimum 
charges are on asliding scale, from 7s. 6d. per month for installations 
not exceeding 25 8-c.p. lamps, and in proportionate rates up to a 
maximum of £25 per month for installations with overt 2,000 8-c.p. 
lamps. 

maior (Transvaal).—Messrs. A. Goerz & Co. are about to 
greatly enlarge the power station of the Rand Central Electric Co. 
at Brakpan. The concession held by this company has been lately 
extended to 1936, and justifies them in increasing their plant. 
The tariff proposed is a flat rate of 1°05d. per unit, plus 14d. for 
each hour run. 

PIETERMARITZBURG (Natal).—The Town Council at a meeting on 
December 4th decided to reduce the rate for the supply of energy 
for domestic and power purposes, to 3d. per unit, plus 1s. per month 
for meter rent, with a discount of 5 per cent. for prompt cash. 

DurBan.—The borough electrical engineer has hit upon a novel 
way of educating the public on matters electrical, by using the backs 
of the E.L. accounts as an “ Electrical Bulletin,” in which from 
time to time domestic applications of electricity, advice on size, 
types and locations of lamps, the electrical department’s doings, 
how to read the meter, how to test the meter, electric cooking 
and heating, &., and other matters of interest to electric light 
consumers are given. Such an example might well be copied 
by our authorities, who are seeing the necessity of bringiag them- 
selves more to the fore and assisting their consumers with all 
useful information, 


Sunderland.—Owing to the increasing demand for 
electricity at Sunderland, the borough electrical engineer has 
advised further extensions at Hylton Road power station. — It is 
considered necessary to erect a new chimney, and install boilers 
and engines in time for next winter at an estimated cost of £44,000. 
The revenue for next year—1907-8—is estimated at £61,140, with 
an output of 9,920,000 unite. The expenditure is estimated ati 
£33,230, plus interest and sinking fund, making a total of £57,730, 
leaving a net credit balance of £3,410. There is an estimated 
increased demand of 1,650 xw., and it is recommended that a new 
steam turbo-alternator of 2,000 kw. should be installed. The ques- 
tion will be considered by the Committee shortly. 


Wimbledon.—A Local Government Board inquiry has 
been held with regard to an application by the Town Council for a 
loan of £21,650 for E.L. purposes, the expenditure to be spread 
over the ensuing three years. It is proposed to lay out £13,500 on 
mains; £2,520 on meters ; and £2,500 on transformers and sub- 
stations. In his evidence, Mr. H. Tomlinson Lee, borough elec- 
trical engineer, stated that the service to customers was free and 
the cost varied from £7 to £7:10s., there being an average of 40 ft. 
ofcable. The amount mentioned included the meter and all other 
charges. A discussion arose with regard to how the work would be 
executed. Mr. Lee stated that he would engage men who had been 
employed on and off for the last five years, and charge wages to 
capital account. The inspector, Mr. H. R. Hooper, said he did not 
approve of this method, and suggested that permanent maintenance 
work should be done by the permanent staff. From his own 
personal experience he could say there was no station properly run 
where men were unemployed for certain periods. The town clerk 
said the Council had along correspondence with the L.G.B. on the 
matter, and that body had declined to give a definition of a per- 
manent workman. ‘The trouble was that the Council being 
obliged by law to have a considerable proportion of its work done 
by contract were unable to keep up an efficient staff. Mr. J. J. 
Caswell objected to the proposed expenditure in the parish of 
Merton upon the ground that a large proportion of the cost would 
fall upon the consumers of Wimbledon. He suggested that 
Wimbledon should supply energy in bulk to Merton, and that the 
local authority there should bear the cost of distribution. 


(Continued on page 27.) 
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THE GREAT NORTHERN, PICCADILLY AND BROMPTON RAILWAY. 









THE opening on December 14th last, of the above railway, 
adds another important section to the scheme of electric 


railways being carried out by the 
Underground Electric Railways Co. of 


London. 

The new railway, which has a route 
length of some 9 miles, connects the 
West and North of London, passing en 


route through the principal theatre. 
restaurant and shopping centres, link- 
ing up the District Railway and London 
United Tramway system at Hammer- 
smith with the Baker Street and 
Waterloo tube at Piccadilly Circus, the 
Charing Cross and Hampstead line, now 
nearing completion, at Leicester Square, 
the Central London Railway at Holborn 
—where also the Strand branch of the 
new railway is accessible—the (reat 
Northern and Midland termini and the 
Metropolitan Railway at King’s Cross, 
also in the near future the City and South 
London Railway extension to Euston. 
From this point the new tube follows 
the route of the (rreat Northern Railway 
to Finsbury 


Park by arrangement 


with that company, and in addition to 


the railway facilities at the latter station, gives access to the 


North Metropolitan Tramways. 


The new company bas an 


tances averaging about one-third of a mile apart. At Hammer- 


smith a terminal station has been constructed beside the present 
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Fic. 1.—DrAGRAM sHOWING RovTE OF THE G.N, PIccAaDILLY AND BROMPTON, AND 
CONNECTING RaILWays. 


lhistrict station, and from this point the route lies alongside 
the latter railway, on the surface, for } mile, when it falls by 
an easy gradient to the 


entrance of the double 











iron segmental tubes 
forming the  under- 
ground section to Fins- 
bury Park. 

Our view on )p. 21 
shows the above gra- 
dient with District 
Railway at the side, 


Baron’s 





just beyond 
Court. In construc- 
tion and equipment 
the new railway is 
standard, and prac- 
tically duplicates the 
Baker 


Waterloo Railway, the 


Street and 


running tubes being 
11 ft. 8 diameter 


and the station tubes 
21 ft. 6 in. diameter, 


lined with cast-iron 





N Ve %: 





segments in the usual 





Fig, 2.—TuNNEL 


authorised capital of some £7,000,000, and is leased to the 


Underground Co. in perpetuity. 


In all 21 stations have been provided on the route, at dis- 


Work, HypE Park CROSS-OVER. way. 
The tunnels vary 

below the street level at Fins- 
between Russell Square and 
70 ft. under the District 
F 


in depth from 20 ft. 
bury Park to 100-123 ft. 
Piccadilly Cireus and 60 to 
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route: the usual curves adopted have a radius of 1,320 ft., 
but a sharp curve (330 ft. radius) was necessitated at the 
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Fic. 3.—CROss-SkEcTiON THROUGH STATION TUNNFL 


entrance to the 






irons on their under side, which, when embedded in the 
concrete foundation lining the bottom of the tube, are 
practically immovable. With a view to securing elasticity in 
the track, the ends of the sleepers carrying the running rails 
overhang the foundation, and with the running rails 
themselves are supported on crushed granite ballast. A 
3-in. diameter drain is embedded in the concrete under the 
centre of the track, and connected with cross gutters at in- 
tervals, and sumps at the foot of each gradient. The concrete 
is carried up the sides of the tunnel in the form of a lining 
2 ft. above the ballast, with a view to preventing accidental 
short-circuits between the collecting shoe and iron segments 
forming the tunnel, such as have occurred on the Baker 
Street and Waterloo line, where this was not done. 

The track rails are of bull-headed section, weighing 90 Ib. 
per yard, and are laid to the 4 ft. 8} in. gauge; they are sup- 
ported on | in. of pressed wood felt in chairs of normal 
pattern, and fished together in the usual way. 

The conductor rails are rectangular in section, and weigh 
8 Ib. per yard ; the power rail is outside the running rail 
at the side of the tunnel, and the return rail midway between 
the track rails. both being supported on Doulton insulators, 
and bonded with flexible wire bonds. 

The rails were all supplied by Messrs. Boleckow, Vaughan 
and Co. 

The sectional views through the tunnel and track, 
for which we are indebted to the Trammay and Railay 
World, give a good idea of the construction used. 

Hnergy for the operation of the line is obtained from the 
Lot’s Road Power Station of the Underground Railways Co., 
which was fully 
described in the 





Holborn Station 
owing to following 
the route of the 
thoroughfare above. 
The steepest vra- 
dients on the route 
were constructed for 
retardation (Lin 
66) and accelera- 
tion (1 in 33) at 
the entrances and 
exits of stations. 

Car-sheds nearly 
a quarter of a mile 
long, and = contain- 
ing six tracks with 
inspection pits, are 
provided at Lillie 
Bridge; adjoining 
are extensive elec- 
trically driven  re- 
pair shops. 

The track  con- 
struction is almost 
a replica of that 



















ELECTRICAL = RE- 
vitw of June 9th, 
1905, the  turbo- 
venerating plant 
there installed sup- 
plies three - phase 
alternating current 
at 11,000 volts and 
334 cycles to the 
istrict Railway 
sub-station at Karl’s 
Court, and from 
the latter six cables 
(giving a duplicate 
transmission) are 
varried down a ver- 
tical shaft to the 
Great Northern, 
Piccadilly and 
Brompton tunnels 
below—three cables 
being bracketted to 
the side of each 
tube. 

Three sub -sta- 
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Fic. 5.—SECTION THROUGH THE TRACKWORK, SHOWING ARRANGEMENT OF RUNNING AND POWER RalLs. 


Strect and Waterloo Railway. The permanent way is 
laid on 10 in. x 5 in. Narri sleepers, which are practically 
fireproof, spaced 3 ft. 4 in. apart. and vrovided with angle- 


tions are provided, situated at Hyde Park Corner, 
Russell Square and Holloway; the plant installed is 
exactly similar to that used on ‘the District and Baker 
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Street.and Waterloo Railways, comprising three S00-Kw,. 
rotary converters in the first, and two 1,200-KW. rotaries in 
the second and third named sub-stations respectively. 

In addition there is the usual complement of single-phase 
transformers, switchgear, signal motor-generators and air 
compressors,  «C., 


drawing some 18,500 cb. ft. of air per min. from the 
tunnels, to which they are directly connected by the ducts. 
In all 19 exhaust fans have been provided, driven in each 

case by a 10-1.P. motor. 
The lift work has for the most part been carried out by 
the Otis Elevator 
































(‘o., the exception 











all supplied by the 
British Westing- being at Finsbury 
house Co. Park, where _ hy- 
The cables, both draulic lifts — by 
H.T.and L.'., the lat- Messrs. (2 & A. 
ter for energising the Musker are in- 
power rail at 550- stalled, worked from 
600 volts, were sup- an enlarged — hy- 
plied by the British ts draulic plant, owned 
Insulated and “h by the (Great 
Helsby Cables, Ltd. | Veen tol Northern Railway 
The stations are 44.7 Ba Co. ‘ 
quite a feature of Hy par At Holloway Sta- 
this, as of the r : = tion «an innovation 
Baker Street and a. a4 has been introduced 
Waterloo Railway, : ‘Lem in the shape of a 
the buildings at ad je moving spiral con- 
street level, com- Mf veyor, Which is in- 
prising the booking f > \ 4 stalled in place of a 
hall, &e, being exe- p Y eat ~~ ‘ lift, occupying a lift 
cuted in reddish- NSS aS 6S shaft. This con- 
brown glazed 4 \ =, AN veyor consists of an 
bricks, which “=< . endless band, mov- 
render them easily z ing at a speed of 
distinguishable; _ ‘ 100 ft. per min. 
the station tunnels arranged in the 
also are lined with Pic. Tie J Seis CrossinG, Fixspcny Park. form of an outer 
clazed and inner’ spirals, 


coloured 
tiles arranged in various patterns, with the same object. 
A view in the King’s Cross station is given on p. 20. 
The Ilolborn station forms a junction with the branch 
leading to the Strand, a physical junction being made only 
with one tube, /¢., that leading, from Finsbury Park to 
Hammersmith, the other Strand tube having a dead end. 

















lic. 7.—Baron’s Court Sipincs, AND ENTRANCE To ‘TUNNELS. 


It is understood that the Strand to Holborn section will be 
worked as a shuttle service. 

Communication between the booking hall and platforms 
is maintained by both lifts and spiral stairways, the latter 
being provided for emergencies. Vertical ventilating ducts 
pass up the centre of the spiral stairways, and are connected 
to 5 ft. 6 in. dia. Heenan & Froude fans, each capable of 


travelling in opposite directions. The hand consists of teak 
boards supported by steel chains, and it is provided with a 
flexible handrail; the passenger, of course, has to step on 
or off the moving conveyor when entering or leaving it. 











aT WORK: STRAND 


THE GREATHEAD SHIELD 


Extension, G.N., P. anp B. Ratiway. 
+] ’ 


The apparatus was supplied by the Reno Electric 
Stairways and Conveyors, Ltd., as an experiment, 
and it is claimed to have a much greater capacity than 
a lift. 


The electrical lift work is naturally a very important 
feature of this, as of other similar railways. 
In all some 60 electrical lifts have been provided, ranging 
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Fic. 9.—Sienat Canin, Hype Park CORNER, SHOWING SWITCH GEAR AND ILLUMINATED 
D1aGRam. 


from two to five 
per station, accord- 


625 rn.p.M. These motors are run in 
series on special 575-volt circuits from 
the sub-stations ; they are provided with 
three field windings, /.¢., a series field 
used in conjunction with the shunt 
running field when starting, and cut-out 
when speed is obtained; the running 
field ; and a special stopping field. 

In case of failure of the operating 
current the whole of the above field is 
automatically thrown across the armature 
as a low resistance shunt, and the 
motors becoming self-exciting, a powerful 
brake action is set up to rapidly retar« 
the speed of the cage. 

A powerful electro-mechanical brake 
on each worm shaft is brought into 
action by the limit switches as the 
cage nears the end of its travel, or 
through failure of the operating current, 
and excessive speed is guarded against 
by means of an Otis governor, which 
actuates a safety apparatus under the 
cage for gripping the wooden guides. 

Oil buffers, with 5 in. dia. plungers 

with a stroke of 
8 in., are also fitted 





ing to probable 
traffic requirements. 

The lift shafts 
are approximately 
18 ft. in diameter 
and accommodate 
two steel cages; 
each of the latter 
has a nominal lift- 
ing capacity of 
10,000 lb. at a 
speed of 200 ft. 
per min., and will 
comfortably carry 
70 passengers. 

The cages are 
each suspended by 
tour 4-in. diameter 
steel ropes, and are 
partially balanced 
by counter-weights 
suspended by simi- 
lar ropes, the ropes 
passing over sheaves 
tothe hoisting drum. 

Each cage is controlled by an Otis 
magnet controller, the switch handle 
being located near the entrance gate. 
Two independent control circuits are 
provided, viz., an ordinary working cir- 
cuit and an emergency circuit. With 
the former, the movement of the con- 
troller handle has the effect of cutting 
in or out resistances by means of a series 
of magnetic switches monnted on a 
control board in the lift room. The 
emergency circuit enables the cage to be 
stopped by its attendant, who can operate 
either a safety switch or a_ special 
switch on his controller, which results 
in the short-circuiting of the hoisting 
motors. The over-running of the land- 
ings by the car would automatically 
bring into action limit switches securing 
the same end; and the sticking of the 
cage in the guides would bring into 
action a “ slack cable’ switch, with the 
same result. 

The electrical winding gear is usually 
located over the lift shaft, and consists 
of a winding drum coupled at either 
end through worm gear to a 35-H.P. 
General Electric motor, with a speed of 








oo under the cage and 
balance weight with 
a view to bringing 
them to rest with- 
out shock in emer- 
gencies, so that 
very completed pro- 
vision has been 
made for safety in 
operation. 

The lift atten- 
dent works his 
entrance gates by 
hand, and _ those 
for exit, on the 
opposite side, by 
compressed air 
supplied from the 
signal air mains. 
The exit doors 
on both upper 














and lower land- 


Fic. 10.—Hoporn Sicnat CaBin D, CONTROLLING THE STRAND .J UNCTION . aati 
ci Re ; ings are similarly 


worked, although 
neither can be 








Fia. 11.—SHowina SIGNALS AND AUTOMATIC STOP IN TUNNEL AT STRAND JUNCTION, 
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opened unless the cage is within a few inches of its stopping out in case of need, and the local electric supply authority 
position. has been drawn on for supplying emergency incandescent 
h ; A reserve of compressed air is provided for emergency circuits which are continuously in service at each station. 
d working in the shape of a 50-gallon 
it reservoir in the bottom of the lift shaft. 
it Both the stations and tunnels are 
ig electrically lighted as usual in recent 
work of this kind; the Maxim 
g arc lamp has been adopted for book- 
is ing office and platform lighting 
re as on the “ Bakerloo” and 
1e District Railways, these lamps 
al being fed from the lift circuits or as 
d an alternative from the power rails in 
the tunnel. 
ce Incandescent lighting is also pro- Fic. 12.—DIAGRAM SHOWING WESTINGHOUSE AUTOMATIC SIGNAL SysTEM. 
LO vided in the stations, and the tunnels 
1€ are continuously lighted by 16-c.p. incandescent lamps The Hammersmith station, as previously mentioned, is on 
or spaced about 40 ft. apart, and fed from transformers thie surface, and consists of three concrete platforms with 
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Fic 14.—EvEctTRro-PNEuMATIC Point Motor anp MOVEMENT, 
IN TUNNEL. 
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Fic. 13.—PLan anp ELEvaTION oF Ottis ELEcTRIC PASSENGER Fig. 15.—AvutTomatic MAGAZINE FoG-SIGNALLING APPaRA1US, 
Lirt GEAR INSTALLED AT STATIONS. NEAR Baron’s Court. 





in the sub-stations, with alteraating current at 220-volts — steel roofs. Two running roads are provided, and they each 
pressure. end in single plunger oil buffer with a 17-in. diameter 
Any sub-station ican supply the tunnel lighting through- — cylinder and 7 ft. stroke. These buffers are capable of 
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pulling up a 200-ton train ranning at 10 miles per hour ; 
the retarding force is constant, due to the automatic 
decrease of area of the orifices through which the oil has to 











Fic. 16.— View 1n Driver's ComMPpaARTMENT, Motor Coacnu, 
SHOWING B.T.-H. Contront EQUIPMENT. 


pass as the plunger is forced in. These buffers were supplied 
by Messrs. Ransome & Rapier, Ltd., of Ipswich. 

A very complete system of electro-pneumatic signalling 
has been installed by the Westinghouse Brake Co., similar 





points have to be controlled from signal cabins, as at cross- 
overs and sidings, semi-automatic signals are installed. 

The automatic signalling was described at length in the 
ELEcTRICAL REVIEW, June 2nd, 1905; compressed air at 
65 Ib. per sq. in., supplied from the sub-stations, is used to 
operate both points and signals, its entry to or release from 
the signal motors being controlled by track circuits 
with relays in series between the track rails, i.¢., the short- 
circuiting of the relays by a train in a section has the effect 








Fic. 17.—THE Sprrat Movina Statkways, HOLLoway 
STATION. 


of putting the signal behind the train (which stands normally 
at “line clear”) to “danger.” The electrical supply for 
energising the apparatus is derived from a negative cable 
running the whole length of the line and supplied from the 
sub-stations, a pressure of 60 volts being maintained between 
this cable and the positive running rail. 

This supplies power for the track circuits, for charging 
the accumulators at the power-worked interlockings and for 
working all relays, special circuits and other purposes, the 








to that adopted on the District and the Baker Street and 
Waterloo Railways. In the through-running portions 
of the tunnels the signalling is entirely automatic, but where 

















Fic. 18.—Tuer Lirr Room, Prccapitty Circus, SHOWING THE Oris HoIsTING GEaR, &c. 


power required for the track circuit being about -3 Kw. per 
mile of single track. 
Both the signals and point motors and movements are fixed 
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to the side of the tunnel, owing to the 
cramped accommodation, as shown on 
pp. 22 and 23. 

The working signal cabins on the 
tube section of the railway are only 
two, ie, at Holborn and Finsbury 
Park, but emergency cabins for working 
cross-over roads are provided at Hyde 
Park, Covent Garden and York Road, 
and at Barons Court and Hammersmith 
the District Railway cabins are used 
jointly. Typical views of cabins are 
given on p. 22. 

An electro-pneumatic locking frame, 
with its complement of miniature signal 
and point levers, an illuminated train 
diagram, a set of accumulators and con- 
trolling switchgear, &c., are installed in 
each cabin. Conflicting signals are divided 
into groups controlled by one lever, and 
the selection of a signal in a group is 
dependent on the position of the prirts 

The movement of 
a point lever is 





Fic. 19..—StanparD 200 H.P. B.T.-H. Motor, apoptEp on G.N., P. AND B. 
RatLway. 


signals with yellow 
in place of red 





accompanied by an 
indication (7.e., the 
release of an elec- 
trical lock) that the 
operation has heen 
completed ; a simi- 
lar arrangement 
obtains in the case 
of signal levers 
when a signal has 
to be restored to 
danger—in order to 
indicate that the 
signal has actually 
returned to danger 
—although owing 
to the automatic 
action of the train 
in throwing its rear 
signal to danger 
immediately, the 
signalman can 
usually replace his 








lights are provided 
in situations where 
the view of the 
ordinary signal is 
obstructed. Adlake 
long- burning _ oil 
lamps are provided 
to all signals, and 
the automatic train 
stop, familiar on 
the District, is also 
installed at each 
stop signal. 

A particularly 
interesting feature 
of the signal cabins 
is the illuminated 
train diagram 
shown on p. 22; 
the various roads 
correctly sectioned, 
boxes, points, sig- 
nals, &c., are painted 
on glass which is 











lever in one stroke. 

As a rule there 
are no distant sig- 
nals, but repeater 

















WINDING ENGINE, MANSFELD CopPpER MINING Co., EISLEBEN. 
’ ’ 








opaque except for 


Mary Havytinc Enaine, D— WENpEL Pit, Hamm, WestpHatia. (Sce page 27.) the roads Three 


electric lamps are 
arranged behind each road section in 
the diagram. controlled. by the track 
circuit relays, and are always alight 
except when a section is occupied by 
a train. 

The sections on the diagram are 
correspondingly lettered to the various 
levers controlling signals and points on 
actual sections, and the signalman thus 
has accurate knowledge and control of 
the traftic in his vicinity. 

Some idea of the capacity for dealing 
with traffic which such an installation 
gives, can be gathered at the Hammer- 
smith cabin, where 40 trains and upwards 
per hour are dealt with by one man, 
who may have on his _ illuminated 
diagram, four running trains on parallel 
lines, and others in sidings. Altogether 
84 automatic. stop signals, 72 semi- 
automatic, and 37 repeater signals are 
installed, the sections being arranged 
for a 14-minute headway. 

The points differ from the signals 
in that they require power for movement 
in either direction. In the case of 
facing points, the switches, plunger 
and locking-bar are all operated by 
one motor, the completion of the 
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operation, as previous 
signalman. 


An innovation in the way of fog signalling apparatus has 





y mentioned being indicated to the of the standard type G E 69’ 200-H.P. motors and Sprague 
Thomson-Houston control ; for a complete description of 
the motors and control system we must refer readers to Vol. 


been introduced on the new line near Baron’s Court, con- 49, p. 973 of the ELectricaL REVIEW. 


sisting of an adaptation of the Clayton fogging apparatus, 


operated by .a . com- 
pressed-air motor, as 
in the case of the 
automatic stops. 

Its general appear- 
ance will be gathered 
from our __illustra- 
tion, in which the 
arm for automatically 
conveying the detona- 
tors from the maga- 
zine on the left to 
the rail, and return- 
ing the empty clips, 
ean be seen. In 
action, a whistle 
connected to the air 
main, gives warning 
if the supply of 
detonators in the 
magazine is exhausted, 
or if the magazine 
happens to be re- 
moved from any 
cause. 

The rolling stock 
on the new rail- 
way includes 72 
motor-cars, each 
equipped with two 
motors, and 146 
trailers, 216 of this 


number were supplied f 


two by British makers. 
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rom the Continent and the remaining “dead man’s handle,”’ which ensures that in the event of the 
motorman removing his hand from the controller from any 


In desiga the cars resemble the Baker Street and Waterloo —_ cause, the power will be cut off and the brakes applied 


coaches, but have a better finish, and a more serviceable automatically. 
colour outside, viz., lake. The bridge method of changing from series to parallel 
Steel has been employed almost wholly in their construc- combination of the motors, adopted in these trains, allows 
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FLY-WHEEL CONVERTERS (ILGNER System), Maturas St1nnes Pit. (See next page.) 


ton, the exception being certain non-inflammable panelling ; —_ the transfer to be effected without. interrupting the current 
the seats are of the familiar rattan cane. in either motor, and eliminates the unpleasant sag in speed 


Each motor-car will 
52, the former weigh 


seat 42 passengers and each trailer usually noticed when this is not provided for. 


275 and the latter 164 tons ; three The motor circuit is protected by a positive and a negative 


coach trains will be used in the first instance. fuse in addition to the circuit-breaker,. the negative fuse 
The electrical equipments, as in the case of the District — being considered advisable, as the negative conductor rail is 


and Baker Street and 


Waterloo Railways, have been sup- __ not earthed. 


plied by the British Thomson-Houston Co. These consist All the control apparatus, as well as the air compressors, 





The master controllers are equipped with the so-called 
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is carriéd in a steel cab at the driving end of the car. Here 
the contactors and circuit-breakers are hung from horizontal 
slate panels, supported by rigid steel framework, as shown 
in our illustration page 24. This form of construction 
was adopted because the small diameter of the tunnel does 
not allow sufficient room for the apparatus to be carried 
under the car, as in the case of the District Railway. It is 
also considered safer on the tube lines to have the apparatus 
enclosed in a steel cab, in case of any fault developing in the 
equipment while a train is running in the tunnel. 

In addition to the passenger stock, there are two 
accumulator locomotives, which were originally used in the 
transport of excavated material from the tubes during con- 
struction (ELEcrRIcAL Review, Vol. 57, p. 638), and are 
now employed for shunting purposes. 

In conclusion, we may note that the journey from 
Hammersmith to Finsbury Park is timed to occupy 38 
minutes ; the average speed being 15 miles, and the maxi- 
mum speed 25 miles per hour. 

Graduated fares, season tickets and thréugh bookings with 
the Great Northern, Midland, Baker Street and Waterloo, 
and District Railways, and London United Tramways, are 
features of the new tube, which the promoters intend shall 
lack nothing in attractiveness to the travelling public. 

Mr. Jas. R. Chapman is the chief engineer of the Under- 
ground Electric Railways-Co. of London ; to him and his 
assistants, Mr. G. Rosenbusch and Mr. C. E. Strange, we 
are indebted for information supplied. 


Our half-tone views, with the exception of figs. 14,16 and 19, 
were prepared from photographs taken by Mr. G. Marshall Smitb. 





ELECTRICALLY-OPERATED MAIN 
WINDING MACHINES. 


[By Our Beruin CoRRESPONDENT.] 





In view of the ever-increasing favour met with by electrical 
operations in mining, a description of a few winding plants 
operated on the Ilgner-Siemens-Schuckert system is of 
interest at the present time. 

On the facing page we .illustrate one of the two 
main pit winding engines installed at. the Mathias 
Stinnes Mine, near Carnap, Westphalia, for an output 
of 100 tons per hour with a: depth of 500 metres, 
which, however, is to be increased eventually to 800 
metres. The useful load for each run is 4,800 kilo- 
gramines and the maximum speed of winding 14 metres per 
second. Fly-wheel converters fed from the Rhenanian- 
Westphalian Electricity Works (situated 9 kilometres 
distant) serve to operate all four machines. ~The fly- 
wheel converter plant provisionally comprises two converters 
coupled together, each of which consists of a fly-wheel, a 
three-phase motor and two dynamos. | 

Owing to the impossibility of concentrating the fly-wheel 
mass required for compensating the load of: one machine, in 
a single fly-wheel, two fly-wheels each of 43 tons weight 
have been provided. .These- together compensate for any 
fluctuations in the load of a winding engine, being coupled 
to the motor-generators of both winding engines. Whenever 
the two winding engines start simultaneously at full-load 
(in which case the fly-wheel masses will be insufficient) 
a convenient loading up is é¢nsured by interlocking the 
the controlling lever for a partial movement, by means of a 
locking magnet arranged in the controller of the winding 
plant. The winding speed then reaches only half its normal 
value, the fly-wheel masses being allowed sufficient time to 
reach their proper speed. 

In addition to the two winding engines above men- 
tioned, there have been installed two others, which at 
present are connected only in emergencies to the existing 
double fly-wheel converter. As soon as these machines are 
taken into regular operation, another fly-wheel converter of 
exactly similar design will have to be provided. In order, 
then, to further equalise the amount of energy required for 
the four winding engines, two steering dynamos have been 
provided for of the latter, their connections being such 


as to enable either (voltage variation) dynamo of a double 
fiy-wheel converter, in the event of all the four machines being 
operated, to be connected up in series with another on the 
other converter. The four large fly-wheels will then be 
coupled together both electrically and mechanically. 

. On p. 25 is represented the main pit hauling engine of 
the De Wendel mine, near Hamm, Westphalia. The output 
of this machine is 175-tons per hour, the depth of pit being” 
at present 750 metres (to be increased to 900 metres), the 
useful load each run 5,200 kilogrammes and the maximum 
speed of winding 18 metres per second. , 
_ This-plant hasbeen designed on a similar plan to the 
above, but there is only one hauling machine and one 
motor-generator installed at the present moment. However, 
two fly-wheels, of 43 tons weight each, were installed from 
the beginning in order to compensate for the variations 
in load. 

In the case of the main pit winding engine of 
the Mansfeld Copper Slate Mining Co., at Eisleben, the 
output is 95 tons per hour with a depth of pit of 330 
metres (to be increased to 575 metres), a useful load of 
2,200 kilogrammes, and a maximum winding speed of six 
metres per second (to be raised to 12 metres per second). 

The main pit winding engine of the Lahrisch-Monnich 
Mining. Superintendence, at Karwin, Austria, is a final 
example. This machine is worked with a depth of pit of 
580 metres, an output of 125 tons per hour, a useful load 
of 3,050 kilogrammes, and a maximum speed of winding 
of 12 metres per second. 





LIGHTING and POWER NOTES. 


(Concluded from page 18.) 


Southport.— The Electricity Committee’s operations 
during the past year resulted in a gross profit of £14,710, against ~ 
£14,771 last year, and a net profit of £3,375, against £3,355. The total 
income of the estate for the year 1905-6, was £23,659, compared with 
£22,593 in the previous year. The expenditure amounted to 
£20,283. 


Standish-with-Langtree.— It is notified in the 
London Gazette that the B. of T. has revoked the E.L. Order, 1901, 
as from December 21st last. 


Watford.—A L.G.B. inquiry was held last week into 
the application of the U.D.C. for a loan of £13,500 for E.L. purposes. 
The inspector said he should want particulars showing how the last 
loan of £25,000 had been expended, and referring to the fact that 
the capital charges per unit continued to increase, and remarked 
that the undertaking. was not in a very healthy condition. The 
inquiry was adjourned sine die for the particular8’ asked for to be 
given. 








TRAMWAY and RAILWAY NOTES. 


Australia,—New SourH Watzs.—It has been agreed 
to construct an electric tramway from George Street, near the 
Sydney Harbour Station, to Erskineville at a cost of £10,000. The 
West Maitland and District Hill Electric Tramway and Bellevue 
Hill Bills have passed the third reading. 

Victor1a.—Messrs. Noyes, in their report on the proposed electric 


’ tramway to St. Kilda, estimate the cost at £72,000 with “ sleeper ” 


and £56,000 with concrete construction, and that there would bea 
saving of £2,800 if arrangements were made with the proposed 
Prahran-Malvern tramway for a joint power house. 


Blackpool.—The Corporation tramway service on Boxing 
Day had to be abandoned up and down the promenade. A very 
severe snowstorm raged during the holidays, and we learn that the 
Fleetwood tramroad was snowed up also, the company’s cars 
being similarly stranded. 


Continental Notes.—BrLcium.—A new electric tram- 
way between Ixelles and Schaerbeck, near Brussels, was put in 
operation on the Ist inst. 

Iraty.—The Globe reports that as an electric train was entering 
the station at Gallarate, Lombardy, on the 27th ult., it collided with 
another train standing on the line. Several coaches were much 
damaged, and about 30 passengers were injured, many of them ~ 
seriously. 
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Croydon.—The first seven months’ working of the 
Croydon Corporation 7 ‘amways Employés’ Sick Benefit Society, of 
which the tramways munager, Mr. T. B. Goodyer, is the president 
and treasurer, has been very satisfactory. The total receipts have 
amounted to £175 13s. 4d., while £24 15s. has been paid out in 
sick pay, £21 19s. 8d. in medical officers’ fees, £3 15s. 8d. to 
members leaving the service, £9 7s. for death grant to member's 
wife, and £9 19s. 5d. incidental expenses, leaving a share-out of 
12s. 44d. per member (seven months). It has been decided to 
increase the contributions from 7d. to 1s. 1d. per week (1s. ordinary, 
and 1d. medical attendance), and the sick pay to 20s. per week for 
the ensuing year, and, as 160 members have been enrolled, even 
more satisfactory results are looked forward to during 1907. 


East Ham.—tThe snow is given as the cause of a Cor- 
poration car skidding and leaving the track on the 28th ult. The 
car ran on to the pavement, and crashed into a draper’s shop. 


Glasgow.—The Tramways Committee has again decided 
to construct a line to Thornliebank, in order to relieve the pressure 
on the Ronken Glen route. The recommendation was originally 
sent back for further consideration when it first came before 
the T.C. 

The general manager of the tramways submitted a scheme 
for connecting the tramways power station at Pinkston and the 
Port Dundas station of the electricity department, and the Com- 
mittee agreed to recommend that the scheme be approved, and that 
the work be proceeded with. It was remitted to a Sub-Committee 
to consider and report on the question of providing at the power 
station, Pinkston, additional generating plant. 

The general manager submitted to the Corporation Tramway 
Committee a report on the danger of allowing cylinders containing 
charges of gas, for use in connection with limeligbt entertainments, 
to be carried on the cars, and also a relative report thereon by the 
city analyst, and the Committee, after consideration, was of 
opinion that the carrying of these cylinders on the cars should be 
discontinued. 

The Tramways Committee, in order to meet the pik naiee y 
requirements of the system, has recommended the building of ¢ 
hundred new. cars. They will be built at the Corporation coun, 
and will be turned out at the rate of two per week. 


Haslingden.—The T.C. has resolved to give notice to 
the Accrington Steam Tramways Co. that at the end of six months, 
as from January 4th, 1907, it will exercise its powers to purchase 
that portion of the company’s undertaking which is in the borough. 
It is proposed to electrify the undertaking after the purchase. 


Leyton.—The surveyor, the electrical engineer and the 
tramways manager are to report upon proposals for tramway 
junctions with the Walthamstow system, and are also to prepare an 
estimate of the cost of the proposed work. 


Liverpool.—Mr. Mallins, traffic manager of the Liverpool 
tramways, recently invented an improved appliance for use with 
electric cars, as an auxiliary device for sanding rails when slipping, 
or to enable a driver to effect an emergency stop, whether a car be 
travelling forwards or backwards. The apparatus in question has 
been patented, and the Liverpool Tramways Committee has decided 
to have 50 cars fitted with it. The chief features of the apparatus 
consist in the use of an auxiliary hopper to contain sand, and of a 
system of levers and rods, by means of which a driver may, at will, 
cause a more copious supply of sand to fall,on the rails, than an 
ordinary sand-box yields. The auxiliary hopper i is fixed so that its 
delivery tube shall be within a few inches of the rim of the wheel, 
the tube of the ordinary sanding supply being fixed a little farther 
from the wheel. The two supplies of sand are controlled by one 
small foot-lever. The auxiliary sand supply of the rear wheels of the 
car can also be brought into play without the driver’s having to leave 
his platform, in the event of a car from any cause beginning to 
move backwards when ascending a hill. In tests made at Liver- 
pool, on greasy rails, a car,{when travelling at 12 miles an hour, 
was stopped in 3 yds. by using sand from the auxiliary supply, 
whereas by the ordinary supply the car could only be stopped in 
15 to 20 yds. 


London.—GRrrEAtT WESTERN AND MetrRoPOLITAN RaAIL- 
ways.—The daily Press recently reported that, owing to the heavy 
snowstorm last week, it became necessary to run some trains by 
steam power for a few trips in the early morning. 

L.C.C.—It appears that the snow last week gave the tramways 


department considerable trouble, their various services being 


many times disorganised. 

A car, on the 28th ult., left its appointed path for the pavement, 
and demolished a lamp. The plough, of course, remained in the 
track and obstructed the traffic. The Standard says that last week 
the spectacle of vivid flames beneath a car, which was enveloped in 
biack smoke, attracted much public atiention, and we learn that 
“similar accidents occurred on two or three other occasions ” 
during the time of snow. 

According to the 7’ribune, the County Council is making arrange- 
ments for the erection of a sub-station at Loughborough Junction, 
at an estimated cost of £80,000. This will provide additional 
service on the existing lines, at present curtailed owing to an 
insufficient supply of energy. The temporary iron structure, built 
at Loughborough about three years ago for the purpose of a local 
electric supply, is being offered for me, while the machinery con- 
nected therewith has been disposed of. 

The ixolated’ section of the 0.0. tramways along Commercial 





Road to Poplar, which has quite recently been opened for electric 
traction, had, on the 31st ult., to be operated by a horse service 
again. The electric service was being operated from a sub-station 
at Limehouse, not yet properly equipped, and the temporary plant 
in use broke down. 

Lonpon Untrep.—The London United Tramways Co. is seeking 
Parliamentary powers to construct a subway for foot passengers 
between the approach to the Great Western and Metropolitan 
station and the Metropolitan District station at Hammersmith. It 
is to be completed within five years. The Bill also contains clauses 
in which the company asks that the time for the completion of the 
tramways under construction shall be extended to 1909. 

WATERLOO AND City Rattway.—It was reported that as from 
January 1st the Waterloo and City Railway would be taken over 
entirely by the L. & S.W. Railway Co. Since it was opened in 
1898 the L. & S.W. Railway Co. has operated the line for a certain 
proportion of the receipts, stated not to exceed 55 per ceat. Little 
alteration in the working, we understand, will take place at 
present. 

Metroporitan District Raruway.—We understand that the 
company has decided to run its short trains at more frequent 
intervals between Ealing, Hounslow, Richmond and Wimbledon 
and the City. It is reported that in busy hours cars will leave 
South Kensington for the City every 24 minutes. 


Manchester.—The late snowstorm seriously affected 
the working of the tramways. The task of clearing the lines 
of the heavy mass of snow which fell on Wednesday and Thursday 
last week was enormous. Before anything was done in this 
direction on Wednesday morning, a number of cars left the sheds 
with the expectation that they would be able to force their way 
through the streets. Some of them got into snowdrifts, and 
had to be dug out—not without injury. Some 30 or 40 were 
taken into the sheds, in the course of the day, with damaged 
resistances. The traffic receipts fell seriously, whilst working 
expenditure was largely increased: and at the end of Christmas 
week it was found that, for the first time during the year, the 
income of the Department was exceeded by the outlay. But it 
appears that, for the calendar year, the fares have yielded £50,000 
more than in 1905, so that a single week's loss does not spoil the 
record. In previous years it has not been unusual for several weeks 
to show a loss on the working. 


Rochdale.—The cost incurred in the acquisition and 
construction of the tramways in the borough totals £350,720, made up 
as follows :—Acquisition of the old steam tramways from the Bury, 
Rochdale and Oldham Tramways Co. cost £80,208, including £4,771 
loss on the working of the old steam system ; £137,492 was expended 
on electrifying the system, and £133,023 for other purposes in connec- 
tion with the undertaking. The Tramways Committee has decided 
to place the loss incurred in working the steam tramways to the 
tramways revenue account, and to apply to the L.G.B. for sanction 
to borrow £35,023 for tramway purposes. 


South Africa,—JonannespurGc.— The first serious 
accident on the municipal tramways happened on December 5th, 
near midnight, on the Yeoville section. A car containing eight or 
nine passengers, when travelling at a good speed, jumped the rails 
on a curve and completely overturned. The majority of the 
passengers were severely bruised and received numerous contusions, 
while four, including the driver and conductor, were more 
severely injared. 


South Lancashire.—The South Lancashire Tramways 
suffered a good deal from the late snowstorm. In the Leigh and 
Atherton district, particularly, inconvenience and delay were 
experienced. Numerous cars were embedded in the snow, and on 
Christmas night at Atherton, half-a-dozen stranded passengers had 
to spend the night in a waiting room. Miners and mill-workers, 
who depend on reaching their work by car, suffered great loss. 

It was expected that the company’s last link in the Manchester 
district, viz., from Newtown, Pendlebury, to Unity Brook, Kearsley, 
would be completed with the dawn of the New Year, but the severe 
weather experienced of late has retarded the work. 


The Simplon Tunnel.—In a letter to the Morning Post 
of December 25th last, Mr. Francis Fox writes on behalf of the 
Government Railway Department of Switzerland as follows :— 
“Since the commencement of the great work of the piercing of the 
Alps by the Simplon Tunnel paragraphs have appeared in various 
London papers, emanating from a Swiss source, stating from time 
to time that the tunnel, owing to the unprecedented difficulties 
encountered in its construction, was to be abandoned. Whether 
from rivers of cold water, hot springs, difficult ventilation, or 
falling of rock, the work was impossible. Notwithstanding these 
ominous forecasts the work has been successfully accomplished, but 
even this does not stop the pen of this correspondent. He has 
lately written to say the heat is insufferable, the ventilation is 
imperfect, the arch is being crushed, and the permanent way dis- 
placed. Iam instructed by the Railway Department to contradict 
once and for all these statements. The railway tunnel through 
which the trains pass is in perfect condition, the ventilation excel- 
lent, and the comfort of the trains all that can be desired.” 


York.—The Tramways Committee of the Corporation has 
passed a resolution recommending the City Council to refuse con- 
sent to the promoters of the York and District Tramways Bill, 1907, 
for laying down any tramways in the city, and that, if necessary, a 
waite be lodged in Parliament, complaining of the non- 
compliance with Standing Orders, 
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Wolverhampton.—The Lorain surface-contact system 
of electric traction has during the recent frost and snow disap- 
pointed its advocates, for whilst outside the borough the overhead 
cars have never ceased torun, the Lorain cars within the borough— 
or, at least, many of them—have not been able to cope with the 
wintry elements. Snow commenced to descend on Christmas Eve, 
the fall being succeeded by a severe frost, and on the evening of 
Christmas Day there was again another heavy downfall of snow. 
By arrangement the cars did not run on Christmas Day, the men 
receiving a day’s holiday as well as a day’s pay; but on Christmas 
evening a number of the officials turned out with the object of 
getting the lines cleared and in readiness for the Boxing Day traffic. 
Their efforts, however, were almost unavailing, so firm a hold had the 
frost on the track. Fora portion of Boxing Day the lines to Willen- 
hall, to Bilston, and the Whitmere Reans were open; but the traffic 
was conducted with great difficulty. The lines to Tettenhall, to 
Wednesfield, and to Bushbury, however, were not opened until 
Friday, and during the whole of Wednesday and Thursday, and on 
Friday morning, men were busily at work with spades, shovels, &c., 
clearing the track and contact boxes. The section from Newbridge 
to the extremity of the Tettenhall line was not opened until Satur- 
day evening, so that at no time from Christmas Eve till Saturday 
were the whole of the tramways within the borough open for 
traffic. Obviously, there must have been a very serious loss of 
revenue, and there must also have been a very considerable amount 
paid for clearing the track. Several indignant letters have appeared 
in the local Press. 








TELEGRAPH and TELEPHONE NOTES. 


Milliplex Telegraphy.—News comes (from America, of 
course) of a new telegraph system by which a thousand messages 
can be sent, at the same time, in each direction, over a single wire. 
The inventor, a young Italian, says that the system will also be 
applicable to wireless telegraphy, by which it will be possible to 
send in each direction 20 messages at the same time. 

Truly wonders never cease! The inventive genius of the modern 
Press agency is astounding. 


Post Office Servants’ Grievances,—A report from the 
Select Committee appointed to inquireinto the wages and position 
of the principal classes of Post Office servants was issued recently. 
As it was not possible to make a full report in the past session, it 
is recommended that a committee on the same subject be appointed 
in the next session of Parliament. 


Post Office Telegraphs.—The daily Press on January Ist 
dealt at considerable length with the impending retirement of the 
popular Engineer-in- Chief to the Post Office, Mr. John Gavey, C.B., 
which, it is stated, will take place before August next, when the 
age limit is reached. It was only in 1902 that Mr. Gavey ’ succeeded 
to the distinguished post in question ; his more recent achievements 
include the laying of the underground telegraph cables and the 
establishment of the Post Office telephone system in London, but, 
of course, these form only a small part of the work that has been 
accomplished under his supervision. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1.) .. ae ue .. Aug. 26, 1901 .. 
Paramaribo-Cayenne .. a en se -» Nov. 27, 1906... 
Cayenne-Pinheiro ve o« ae a .. Aug. 18, 1902.. 

St. Lucia-Martinique .. ae =P ae -. May7, 1902.. 
Dominica-Martinique .. — 4 <r -- May7, 1902.. 
Guadeloupe-Martinique oo ee .. Aug. 29, 1906 .. 


Mole St. Nicholas-Port au Prince ae oa -. Aug. 16, 1906... 
Curacao-Coro 


Curacao-La Guayra } Closed.. os 4 -. Jan. 12, 1906.. ee 

Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani aiaioaes : -- Oct. 22, 1902.. 

Tarifa-Tangier .. ; as -. Jan. 18, 1904.. 

Port Arthur-Chifu (C losed) ce ae Pe -- Mar.9 1904, .. 

Garachico-Santa Cruz .. me ee oe :. July 12, 1906.. 

Las Palmas-Arecife - on ea .. Aug. 18, 1906... 

Guantanamo-Mole St. Nicholas By oe -. Nov. 22, 1906... 

Mole St. Nicholas-Cap Haytien = is ee Nov. 22, 1906 .. 

Gibraltar-Tangier “a an ‘e -. Dec. 3, 1906.. 

Fao-Bushire eA + ms a a -- Dec. 4, 1906 .. re 

Tenedos-Salonica 4 <a oh =e .. Dec. 16, 1906... Dec. 24, 

Martinique-Par amaribo ae re Se «> Dea. 17; 1906 <; By 

Trinidad-Demerara (No. 2.) .. i vs -- Dec. 18, 1906... Dec. 29. 
LANDLINES, 

Puerto-Barrios .. ee ae -- Aug. 28, 1902.. re 


Wireless Telephony. A correspondent states that 
the recent experiments in wireless telephony carried out between 
the offices of the Berlin Wireless Telegraph Co. and the Wireless 
Station at Nauen are claimed by the experimenters and their sup- 
porters to solve definitely the problem of wireless’ telephony. 
Prof, Slaby asserts that he and Under-State-Secretary Endow, who 
were present at the offices during the experiments, put the system 
to some very difficult tests, from which it emerged with absolute 
success. Columns of figures were transmitted with complete 
accuracy, and words which are considered very difficult phonetically, 
were put into specially constructed sentences. For instance, the 
word “ Reichstagschluss,” which causes trouble even on an ordinary 
telephone, was quite distinctly transmitted. 

é aré bound to admit that this is a crucial test ; we commend 
it tb our renders for pravtice. 








CONTRACTS OPEN and CLOSED. 


OPEN. 


Australasia.—January 14th. According to Aus/ralasian 
Hardware and Machinery, tenders are being invited for telephones 
(9,000), magneto wall sets, for the Postmaster-General’s Department, 
il 6 of Australia. Specifications, &c., at the Offices of 
the Deputy Postmaster-General, Sydney, Melbourne, Brisbane, 
Adelaide, Perth and Hobart. Tenderers to state name of country 
in which telephones will be made. Deposit, 5 per cent. on the 
amount up to £1,000, and 24 per cent. on any further amount 
in excess of £1,000. Tenders to Deputy Postmaster-General, 
Melbourne. 


Bridlington.—January 19th. Pumping machinery for 
the Corporation waterworks. See “Official Notices” November 
30th. 


Derby.—January 19th. Water-tube boiler, &c. ; econo- 
miser3; induced draught plant; coal bunkers, conveyors, &c., for 
the electricity department. See “ Official Notices ” to-day. 


Dublin.— January 29th. The Dublin Port and Docks 
Board requires tenders for electrical pumping machinery and 
electric wharf cranes. [Particulars from Mr. John P. Griffith, 
engineer to the Board, East Wall, Dublin, on payment of £1. 


Ieeland.—March 31st. The Reykjavik Town Council 
is open to give a concession for the supply of electrical energy and 
gas. See “ Official Notices” December 7th. 


Islington.—January 24th. Tenders to the B.C. for an 
electrically-driven capstan. See ‘‘ Official Notices ” to-day. 


Launceston (Tasmania).—January 21st. Three-phase 
motors for one year. See “ Official Notices” December 7th. 


London.—January 23rd. The. Metropolitan Asylums 
3oard is inviting tenders for telephone and bell installation at the 
North-Eastern Fever Hospital. See “ Official Notices” to-day. 


L.€.C,—January 22nd. Thirteen induction motor- 
generators of 500 Kw., and four of 150 kw. capacity. See “ Official 
Notices” December 21st. 


L.C.C,—January 22nd. 200 or 300 double-deck roof- 
covered car- hailens 300 pairs of maximum traction swing bolster 
trucks; 300 electrical equipments for operation upon the overhead 
trolley and conduit system. See “Official Notices” December 28th. 


Llandudno.—January 14th. Traction switchboard avd 
surface condensing plant for the U.D.C. See “ Official Notices” 
to-day. 


Salford.—January 7th. The Tramways Committee 
invite tenders for an installation of electric light at the receiving 
offices, mess rooms, &c., Central Car Depdét, Frederick Road, 
Pendleton. Specification, &c., on Re: mupewirss to the General 
Manager, Tramways Department, 32, Blackfriars Street, Salford, 
(one guinea deposit). 


Wandsworth,—January 7th. Electric lamps for the 
B.C. See “ Official Notices ” December 21st. 


West Ham.—January 10th. Coal for the electricity 
works. See “ Official Notices” to-day. 





CLOSED. 


Barnstaple.—The T.C. has accepted the tender of the 
A.B.P. Co. for the supply of 200 sets of new plates for the battery, 
at 20s. per set. 


Bristol.—The T.C. has entered into the following 
contracts for extensions of the generating plant :— 

Siemens Bros.’ Dynamo Works, Ltd.—Extra high-tension, high-tension and 
low-tension switchgear, Avonbank, third instalment, Docks sub-station and 
Temple Back.— £2,670. : 

British Westinghouse Electric & Manufacturing Co., Ltd.—3,000-kw. three- 
phase steam turbo-alternator, No. 10, Avonbank, third instalment.—£11,523 

Bruce Peebles & Co., Ltd.—Three-phase to direct-current converters for 
Avonbank, third instalment, Docks sub-station and Temple Back.—£3,074. 


Derby.—The T.C. has accepted the tender of Messrs, 
E. Morley & Sons, Derby, for the extension of the E.L. works, at 
£14,800, and that of Mr. H. J. Coles, Derby, for the supply of a 
travelling crane for the electricity works, at £495. 


Leyton.—The U.D.C. has placed an order with the 
present contractors for cars, viz., Messrs, Mountain & Gibson, Ltd., 
Messts. Milnes, Voss & Co., Litd., and the British Westinghouse 
Co., Ltd., to supply 20 extra cars of the same type as those it hand, 
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with top decks. In reply to an inquiry as to whether they would 
be prepared to deliver these 20 cars by March 31st next upon the 
existing contract terms, the British Westinghouse Co. wrote in the 
affirmative, provided the order was placed with them by January 
2nd. Messrs. Milnes, Voss & Co. stated that they could not supply 
the car-bodies on the same terms, owing fo the rise in the price of 
materials, &c., but would deliver the 20 bodies required for the sum 
of £340 each, the present contract price being £306. They further 
stated that delivery could not be made by the time mentioned, but 
they would be prepared to commence delivery towards the end of 
April, and complete delivery by May 31st. Messrs. Mountain and 
Gibson, Ltd., stated that they would be unable for the same reason, 
viz., increase in the price of materials, &c., to supply the car trucks 
upon the same terms, but would deliver the 20 trucks by March 31st, 
for the sum of £108 7s. each, to include wrought-iron wheels, which 
represent £5 10s. of the increase, the present contract price being 
£93 10s. each. The Council agreed to the above-mentioned terms, 
but instructed the electrical engineer to request Messrs. Milnes, 
Voss & Co. to make an earlier delivery of some of the car-bodies. 
The U.D.C. has received the following tenders for cable :— 


Lahmeyer Electrical Co., Ltd. (accepted) £1,244 0 
1,58 


Western Electric Co., Ltd. os <¢ at 7 10 
Callender’s Cable & Construction Co., Ltd. 1,543 10 
Johnson & Phillips, Ltd. .. se ee ed 1,572 0 
W. T. Henley’s Telegraph Works Co. es 1,579 0 
W. T. Glover & Co 1,608 0 


St. Helen’s Cable & Rubber Co., Ltd. 3; — 1,645 0 


Glasgow.—The Tramways Committee has accepted the 
following offers :— 


Rotary converter and switchgear for Whitevale sub-station.—British 
Westinghouse Electrical & Manufacturing Co., Ltd. 

Locks and key shields for telephone pillars.—Wm. Landell. 

Cypress boards.—J. Potter & Co., Ltd. 

Scrap copper.—British Insulated & Helsby Cables, Ltd. 

Scrap lead.—_ Wm. Stevenson & Co. 

Conversion of two equipments to regenerative control.—Raworth’s Traction 
Patents, Ltd. 

Fire-proof doors for Coplawhill Works.—Duncan Stewart. 

Taps and dies, &c.—William Landell. 

Lighting switches and cut-outs.—Edison & Swan United Electric Light Co. 

Larch boards.—J. Cameron & Co. 

Single-core lead-covered cable.—W. T. Glover & Co., Ltd. 


Southampton.—The D.P. Battery Co., Ltd., Bakewell, 
have secured the contract for 245 cells capable of giving 500 amperes 
for one hour, for Southampton Docks. 


Stoke-on-Trent,—The T.C. has accepted the tender of 
Callender’s Cable & Construction Co., Ltd., for feeder cable, at £282. 








FORTHCOMING EVENTS. 


Saturday, January 5th.—At 3 p.m. Royal Institution. Mr. W. Duddell 
on ‘Signalling to a Distance, from Primitive Man to Radio- 
telegraphy.”’ 

Institution of Electrical Engineers (Manchester Students). Visit to the 
works of the Belsize Motor Car Co., Clayton. 

Tuesday, January 8th.—At 3 p.m. Royal Institution. Mr. W. Duddell on 
“Signalling toa Distance, from Primitive Man to Radio-telegraphy.” 
(Lecture 6, Radio-telegraphy.) 

At 7.30 p.m. Institution of Electrical Engineers (Manchester). Mr. 
W. Cramp on “Magnetic Leakage and its Effect upon Electrical 
Design.”’ 

At 8 p.m. Institution of Electrical Engineers (Glasgow). A radium 
experiment will be exhibited by Dr. J. T. Bottomley. Adjourned 
discussion on Mr. H. B. Maxwell’s paper on ‘‘ Fuel Economy.” 

At 8 p.m. Institution of Civil Engineers. Mr. Francis Fox on ‘“‘ The 
Simplon Tunnel.” 

Wednesday, January 9th.—At 8p.m. Association of Engineers-in-Charge. Mr. 
W. W. Melville on ‘‘ Economisers.”’ 

Thursday, January 10th.—At 8 p.m. Institution of Electrical Engineers (Lon- 
don). Mr. James Swinburne on ‘“‘ New Incandescent Lamps.” 

Friday, January 11th.—At 7.30 pm. Institution of Electrical Engineers (Man- 
chester Students). Mr. F. Shaw on * Electric Lamps.”’ 

Saturday, January 12th.—Association of Engineers-in-Charge. Social Dance. 








NOTES. 


Correction.—In our report of the discussion on Mr. 
Miles Walker's paper (Vol. 59, p. 982), we unfortunately said that 
Mr. J. H. Bowden (Poplar) chose rotary converters in preference to 
motor-converters. As the context of his remarks plainly shows, 
the converse was the case. 


1 A Railway-Ferry Combination.—It is reported from 
Stockholm that lively interest is being manifested in a scheme 
which has been submitted to the Swedish Government for the pur- 
pose of establishing a rapid and luxurious connection between 
Berlin and St. Petersburg vid Stockholm. The scheme provides for 
the construction of an electric railway between Stockholm and 
Trelleborg, or.another suitable port in the south of Sweden, the 
connection of this port with Sassnitz on the Island of Rugen by 
means of an enormous steam ferry, and the building of an electric 
railway between Sassnitzand Berlin. It is also_proposed under the 
scheme to install a steam ferry between Stockholm and Abo, in 
Finland, and;to construct an electric railway between Abo and St. 
burg. The completion of these plans would render it 
possible to accomplish the journey between Berlin and: St.” 
Petersburg in 20 hours, as compared with, the 31 hours’ now 
required to cover the distance vid Eydtkuhnen. “wr 





The Boiler Explosion at the South Metropolitan 
Electric Light and Power Co.’s Works.—With reference to 
the boiler explosion which occurred at this company’s generating 
station at Blackwall Point, Greenwich, on December 20th last, 
and was attended by the loss of two lives and injury to several 
others, the accident is definitely attributed to the giving way of 
the back-end plate of a thermal storage drum recently fitted over 
a Babcock & Wilcox boiler. Apart from a slight leakage, observed 
in the dished end of this drum on the previous evening, no warning 
of any kind was given. 

The boiler is one of a battery of six, the thermal storage drum, 
17 ft. long and 5 ft. diameter, was forced through the roof, falling 
some 100 yards away and rebounding into the premises of the gas 
company adjoining. Both the boiler house and engine room 
suffered considerable damage, and the East London Fire Brigade 
were quickly on the scene with a view to preventing a conflagration, 
although no water was actually used for this purpose. Although 
the supply from the station was immediately interrupted, the 
switchboard was unharmed and the other plant does not appear to 
have been seriously damaged. 

Since the accident every effort has been made to render the 
supply available throughout the «rea at the earliest possible 
moment. A temporary roof has been erected over four of the 
engines, three of which have been run on artficial load, three of 
the boilers having been passed by the insurance company. The 
supply from this station will be resumed this week, and it will be 
run ‘in conjunction with the Sydenham works of the same company 
until the new power station (adjoining the works where the 
explosion occurred, and nearly complete) is ready for working. 

It should be noted that, the same evening as the accident 
occurred, the Sydenham works dealt with a very large portion of 
the lighting load, and has since been supplying lighting in the 
evening and power in the daytime. The company is insured with 
the National Boiler and General Insurance Co., Ltd., for the boilers 
and steam plant; with the Sun Fire Office for damage caused by 
fire; and with the London and Lancashire Co. egainst loss of life 
and injury. = 

On December 24th an inquest was opened by Mr. H. R. Oswald 
at the Greenwich Coroner’s Court on the bodies of the two men 
killed, viz., W. W. Shaw, inspector for the National Boiler and 
General Insurance Co., and J. P. Coombes, a boilerman. Mr. George 
White, solicitor, appeared for the company, and Mr.J. A. Constable, 
the company’s manager, gave evidence, from which it appeared that 
the explosion occurred at 4.5 p.m., he being in the vicinity at the 
time. The thermal storage drum in question on No. 6 boiler had 
been installed in August last, and was constructed for a working 
pressure of 160 lb. per sq. in., and tested to 230 lb. per sq. in. No 
official inspection had been made since August, although the works 
staff had inspected it in the usual way. Shaw was inspecting the 
drum, owing to the detection of slight leakage ; the fires were not 
drawn on that account. Witness had formed the opinion that the 
material used in the construction of the drum was too brittle. A 
stoker having given evidence as to finding the bodies, the inquiry 
was adjourned for a fortnight. 


Electric Traction on the Swiss Railways.—A 
lengthy report has been prepared by Dr. Wyssling, secretary of the 
Commission appointed in 1904 by the Swiss Government to inves- 
tigate the question of substituting electric for steam traction on 
the National Railways, and has been published in La Revue Elec- 
trique. Dr. Wyssling finds that the energy required for one day in 
summer would amount to 1,200,000 .P.-hours at the car‘axles, cor- 
responding with 3,000,000 u.P.-hours on the shafts of the turbines ; 
in winter 927,065 H.P.-hours would be needed, the mean being 
about one million. This would call for generating plant of 
100,000 x.P., but as the maximum load in places very greatly 
exceeds the mean load, the ratio on the whole being not less than 
5:1, at least 500,000 u.P. will have to be provided. To utilise the 
plant as economically as possible, storage reservoirs will be indis- 
pensable ; these can only be constructed in places where the local 
conditions are favourable, so that it will be advisable to secure 
such falls as are suitable in this respect in good time. Obviously, 
it would be out of the question to make use of falls of such magni- 
tude as to be able to deal with the maximum load without storage, 
as in that case the water would run to waste at times of light load. 
For economy in the installation of the necessary reserve plant, high 
falls must be chosen, and if the storage reservoirs cannot be placed 
near the power houses, indirect storage may have to be adopted. 
The efficiency of transmission from the turbines to the rails is 
estimated at 45 percent. A certain amount of energy may be 
recovered by regeneration on inclines, but no great importance is 
attached to this, as it does not materially affect the maximum 
demand ; its value is estimated at over 40 per cent. of the total 
energy used solely for traction, and is made up of 25 per cent. from 
kinetic energy, 16 per cent. from gravitation. The question 
whether, all things considered, electric traction will be cheaper 
than steam is not discussed; presumably, says our contemporary, 
because it will be reported on by another Commission. It is to be 
hoped that the latter will not lose sight of the benefit to be derived 
by both natives and visitors, from the abolition of the voluminous 
clouds of filthy smoke which at present defile the beautiful sur- 
roundings of the Swiss Railways. 


Mass Movement of Electrical Officials in Berlin.— 
It is announced that the technical and commercial employés of the 
Allgemeine Co., in Berlin and vicinity, recently addressed a 
petition to the general management pointing out the increased cost 
of living, and asking for an increase in salaries. The petition con- 
tained 2,475 signatures, or about 96 per cent. of all the employés 
in these two classes, In the course of a reply, the general manage- 
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petition, a term which is apparently explained by reason of the 
names of the signatories having been typewritten. The reply 
states that the management are accustomed to fix salaries not 
generally, but according to the diligence and capacity of each 
individual, and that regard has been had to the augmentation in the 


‘cost of living by annual improvements of the salaries, and by the - 


granting of bonuses even in less favourable years. In this year 
also very considerable sums bave been granted for increases in 
salaries, and, moreover, bonuses for employés have been proposed 
atthe general meeting to an unusual extent. The management add 
that they do not wish to work with a dissatisfied p@rsonnel on the 
staff, and are, therefore, ready to accept notices until the end of 
the year. The Berlin newspapers state that the petition does not 
refer to the usual yearly increases, but to an extraordinary 
improvement in salaries consequent upon, and corresponding with, 
the dearness of the necessaries of life. 


Electric Motor Vehicles in America.—With the view 
of fostering the development of electric motor vehicles, an Associa- 
tion of Electric Vehicle Manufacturers has recently been formed 
in New York. At the first meeting lately held a number of inter- 
esting papers were read, including one by Mr. H. Eames, on “The 
Electrical Vehicle: its Past, Present and Future;” one by Mr. J. 
MacNaughton, on “Electric Current as Utilised by Electric 
Vehicles, and the Central Station as a Source of Supply;” and 
one by Mr. H. Ford, on “ Storage Batteries for Electric Vehicles.” 


Electro-Harmonic Society.—The next smoking con- 
cert is arranged to be held on Friday, the 11th inst., at the 
Holborn Restaurant. Mr. Geo. Flett will occupy the chair. The 
programme is a very full one. Vocal music will be rendered by 
the Aiolian Quattette, Mr. Wm. Forinton, Mr. Herbert Emlyn, and 
Mr. H. J. Dunn. Mr. G. T. Miles will play two harp solos, and 
Mr. Alfred E. Izard has consented to render two soles on the 
pianoforte. Mr. Alexander Watson, Mr. Chas. Wreford, Mr. Will 
Edwards and Mr.Tom Clare will be responsible for the miscel- 
laneous items. 


E.E.R.E.(V.). — The Clyde Division of Electrical 
Engineers went into annual training at Fort Matilda, Greenock, 
under the command of Colonel D. F. D. Neill, in December, for the 
New Year holidays. The date of training has been changed from the 
summer in order to facilitate the working of searchlights, &c. Four 
officers and 70 men attended. 


Coming Appointment.—The Legislative Assembly of 
New South Wales has passed the following motion :—“ That in the 
opinion of this House the time has now arrived, considering the 
amount of electrical work undertaken by the Government, that the 
Works Department should obtain the services of an up-to-date 
electrical expert to control all the electrical works undertaken by 
the Department.” It is anticipated that the selection of the evgineer 
to be appointed will be made in London. 


Educational Notes.—As a result of the recent Scholar- 
ship Examination held at Faraday House, a Maxwell Scholarship 
of 50 guineas a year, tenable for two years, has been awarded to 
George Henry Noel Reay, of Lancing College. 

The Seddon Memorial Committee disapproves of the Inspector- 
General’sscheme of technical scholarships, and proposes New Zealand 
fellowships and travelling fellowships, involving an expenditure of 
£12,000 per year. 

Kine’s COLLEGE, 
Tuesday next. 


Institution and Lecture Notes.—Tramways AnD 
Ligut Raitways AssocraTion.—The Official Circular for December 
of this Association contains a notice of the annual general meeting 
and of the changes that have been approved in the constitution, 
viz. :—The raising of the subscriptions of those not engaged in the 
working of tramways and light railways to two guineas per annum ; 
the appointment of president and vice-presidents, the former 
holders of these offices (the Hon. Arthur Stanley, M.P., and Mr. 
J. B. Hamilton, of Leeds) remaining as chairman and vice-chairman 
at the head of the Council. The Duke of Argyll has accepted the 
presidentship. 


Appointments Vacant.—Electrical engineer for Salford 
(£800, rising to £1,000); an assistant station superintendent is 
required at Ilford, at £3 per week. See “ Official Notices” to-day. 


Lonpon.—The Lent term commences on 








OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
EvxotricaL Review posted as to their movements. 


Central Station Engineers.—The inside staff at 
Darlington Electricity Works have presented Mr. F. W. Hewirr, 
the porns assistant electrical engineer, with an American roll- 
top desk, 





ment haye now acknowledged the receipt of an ‘“ anonymous” — 










The Electricity and Light Railways Committee of Darlington 
T.C. has appointed Mr. G. F. Grecory, of Cambuslang, as junior 
engineer-in-charge at the electricity works. 

Mr. J. A. T. Barnes, A.M.1.E.E., has been appointed engineer 
and manager of the Kendal Corporation Electricity Department. 

Mr. Doveuas A. C. Barney has resigned his position as electrical 
engineer to the Central Collieries, Natal, having accepted an 
appointment under the corporation of King Williams Town. 


Tramway Officials.—The Employés of the Coventry 
Electric Tramways Co. have presented a gold watch to the 
manager, Mr. T. R. WHITEHEAD, as a token of esteem. 

Mr. C. TickgeL, of Oldham, has ,been appointed foreman of the 
overhead line equipment of the Leyton tramways at a salary of 
45s. per week. 


General.—On the last day of the old year Mr. Joun 
Arpron, C.B., retired from the office of senior assistant secretary 
to the Post Office, after nearly 43 years’ service at St. Martin’s-le- 
Graud. According to the 7imes, Mr. Ardron was born in 1843, 
and began his career at the General Post Office in 1864. ‘“‘ He has 
been identified with the progress and organisation of the telegraph 
service of the country ever since it was taken over from the private 
electric telegraph companies in February, 1870. Latterly Mr. 
Ardron has been assistant secretary for telephones and foreign and 
wireless telegraphs. In 1903, when the International Telegraph 
Conference met in London, Mr. Ardron occupied the chair. The 
C.B. was conferred upon him this year, and he has also received 
from the King of Denmark the Commandership of the Order of 
the Dannebrog.” 

Mr. A. M. Oaitvre has been appointed to be an Assistant 
Secretary in place of Mr. J, Ardron, C.B. 

Mr. Rosert Hornpy, well known to central station engineers as 
sales manager of the Electrical Co.’s Meter Department, has 
resigned this position and joined Siemens’ Dynamo Works, Ltd., of 
York Mansion, Westminster. 

Dr. D. K. Morris, who has been Lecturer in Electrical Engineer- 
ing in the University of Birmingham since 1898, resigned this 
position at Christmas. With his former colleague, Mr. G. A. 
Lister, he has established in Coventry a business for the manufac- 
ture of electrical specialities, switchgear and testing appliances. 
The address of this firm is Messrs. Morris & Lister, Carlton Works, 
Lockhurst Lane, Coventry. 


Obituary.—Mr. Franx Jessop, chief inspector of the 
Lincoln Corporation Tramways, died on Christmas Day. ; 

The Zimes announces the death of Mr. H. Doucuty Browne 
chairman of the Anglo-Argentine Tramways Co., Ltd., and ex- 
chairman of the London, Tilbury and Southend Railway. 








NEW COMPANIES REGISTERED. 


Kalgoorlie Electric Power and Lighting Corporation (1906), 
Ltd. (91,219).—This company was registered on December 14th, with acapital of 
£225,000 in 175,000 6 per cent. non-cumulative preference shares of £1 each and 
100,000 ordinary shares of 10s. each, to acquire the undertaking and all or any 
of the assets and liabilities of the Kalgoorlie Electric Power and Lighting Corpora- 
tion, Ltd. (incorporated in 1899), and to carry on the business of generators and 
suppliers of electricity for mining and other purposes, electrical engineers and 
contractors, manufacturers of and dealers in railway, tramway, electric and other 
appliances, &c. The first subscribers (each with one ordinary share) are :— 
G. E. Sanders, 51, Larkfield Road, Richmond, Surrey, clerk; A. J. Swan, 18, 
Ashbourne Grove, Chiswick Lane, Chiswick, clerk; 8. H. Penwarden, 7, 
Comely Bank Road, Walthamstow, clerk ; H. W. Brown, 63, Mackenzie Road, 
Beckenham, clerk; P. M. Cullen, 30, Paxton Road, St. Albans, Herts, clerk ; 
E. T. Church, 2, Kepler Road, Clapham, S.W., clerk; and H. Spinks, 135, 
Clifden Road, Clapton Park, N.E., clerk. No initial public issue. The number 
of directors is not to be less than three or more than seven; the subscribers are 
to appoint the first; qualification, £250; remuneration, £250 each per 
annum (£100 extra for the chairman) and 10 per cent. of the surplus net profits 
remaining after 8 per cent. is paid on the ordinary shares, divisible. 


Mors (England), Ltd. (91,221).—This company was registered 
on December 14th, with a capital of £1,000 in £1 shares, to acquire the sole 
agency in the United Kingdom and its Colonies and dependencies for motor 
chassis and cars made by the Société Anonyme d’Electricite et d’Automobiles 
Mors, Paris, and to adopt an agreement between the said Société, the Roadway 
Autocar Co., Ltd , and Charles Jarrott and Letts, Ltd. The first subscribers 
are :—C. Jarrott, 45, Great Marlborough Street, W., gentleman, 2 shares; H. J. 
Hubbard, 44, Lotham Road, Finsbury Park, N., cashier; L. Carle, 55, Shaftes- 
bury Avenue, W., engineer; H. Portlock, 1, Abbotstone Road, Putney, 8.W., 
accountant ; H. G. Ireland, 22, Jackson Road, Holloway, N., cashier; F, Eason, 
34, Wilton Road, Muswell Hill, N., gentleman; and H. B, Reid, 70, Victoria 
Street, S.W., gentleman (the last six taking one share each). No initial public 
issue. The number of directors is not to be more than seven ; C. Jarrott is the 
first director ; remuneration as fixed by the company. Registered office, 45, 
Great Marlborough Street, W. 


Tubes, Ltd. (91,224).—This company was registered on Decem- 
ber 14th, with a capital of £100,000 in £1 shares, to acquire the business carried 
on at Birmingham by a company of the same name (now in liquidation), and to 
carry on in the United Kingdom or elsewhere the business of manufacturers of 
and dealers in metal tubes of every ——_ &c. The first subscribers 
(each with one share) are:—Arthur Chamberlain, J.P., Moor Green Hall, 
Birmingham ; P. Hookham, 6, Pakenham Road, Edgbaston, manufacturer ; J. 8. 
Nettlefold, J.P., Edgbaston Park Road, Birmingham; Arthur Chamberlain, 
jun., Moor Green Hall, Birmingham, manufacturer; J. H. Aston, St. Anne’s, 
Erdington, director; J. Melvin, St. Bernard’s Grange, Olton, game salesman ; 
and C, Richards, 78, Butt Street, Birmingham, draper. No initial public issue. 
20,000 of the original shares are to be issued as ordinary shares in pursuance of 
the reconstruction agreement. The directors may from time to time issue 
shares (not exceeding in amount the nominal amount of the issued ordinary 
capital), as preference shares, carrying a cumulative preferential dividend of 


not more than 5 per cent. and other limited rights of participating in profits. 
The number of tors is not to be less than two or more than seven ; the first 
are Arthur Chamberlain and J. H. Aston; qualification, 500 ordinary shares; 


remuneration according to profits. 
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Berry Construction Co., Ltd. (91,165)—This company was 
registered on December 11th, with a capital of £10,000 in £1 shares, to turn to 
account the inventions of A. F. Berry in connection with electrical heating and 
cooking, and to carry on the business of electricians, engineers, suppliers of 
electricity for motive power, light and heat, manufacturers of electrical appa- 
ratus, &c. The first subscribers are :—R. K. Berry, Ashley, Market Harborough, 
farmer, 1,000 shares; R. E. Berry, 5, Sylvan Place, Edinburgh, brewer, 750 
shares; G. Berry, Colne Mead, West Drayton, engineer, 750 shares; A. F. 
Berry, 27, Woodville Road, Ealing, engineer, 1,000 shares; F. E. Berry, Napo- 
teon Villa, West Drayton, engineer, 1 share; L. Roffey, 37, Sparsholt Road 
Crouch Hill, N., clerk, 1 share; and C. Anderson, 36, Goodge Street, W., clerk, 
1share. No initial public issue; the number of directors is not to be less than 
two or more than five ; ti e first are A. F. Berry (managing director) and R. E. 
Berry ; qualification, 500 shares ; remuneration, £50 each per annum (chairman 
£100) and 10 per cent. of the net profits remaining after 10 per cent. dividend is 
paid, divisible. Registered office, Hastings House, 10, Norfolk Street, 
Strand, W.C. 2 


Geneva Tramways Co. (1906), Ltd. (91,264).—This com- 
pany was registered on December 17th, with a capital of £550,000 in £1 shares, 
to carry on in Geneva or elsewhere, the business of tramway and light rail- 
way constructors and owners, and in particular to take over all or any of the 
assets of the Geneva Tramways Co., Ltd., including especially all or any of the 
shares in La Compagnie Genevoise des Tramways Electriques and all or any of 
the founders’ certificates issued by that company, and to adopt an agreement 
with the Geneva Tramways Co., Ltd. The first subscribers (each with one 
share) are:—J. R. Dutton, 41, Dalrymple Road, Brockley, 8.E., clerk; C. 
Thomas, Heathfield, Glamorgan Road, Hampton Wick, clerk; F. Clarke, 8, 
Montagu Road, Wimbledon, 8.W., clerk; G. H. Kennedy, 8, Fernside Road, 
Balham, clerk; E.J. Shaw, 65, Norfolk House Road, Streatham, S.W., clerk ; 
C. H. Dean, 12, St. James’s Place, S.W., clerk ; and E. J. Burridge, 106, Fenti- 
man Road, Clapham, 8.W., clerk. No initial public issue. The number of 
directors is not to be less than three or more than seven; the first are R. T. 
Bayliss, O. Beit, The Hon. Arthur G. Brand and J. Seear; qualification, 100 
shares ; remuneration (except managing director, if any) £125 each per annum, 
with £125 extra for the chairman. The directors are (pursuant to the said 
agreement) to create £300,000 4 per cent. debentures, and may borrow up toa 
further £100,000 without the sanction of a general meeting. Registered office, 
241, Salisbury House, London Wall, E.C. 


Quebec snd Lake Huron Construction Co., Ltd. (91,291). 
—This company was registered on December 18th, with a capital of £100,000 in 
99,500 ordinary shares of £1 each and 10,000 deferred shares of 1s. each, to 
adopt an agreement with Messrs. Steele, Lockhart & Co., to construct, equip, 
work and maintain railways, light railways and tramways in Canada and else- 
where, and in particular the railway from Lake Huron to Quebec, authorised by 
the Dominion Parliament, to manufacture rolling stock, to own and work 
telegraph and telephone lines, docks, wharves and quays, to carry on the 
business of electricians, engineers, contractors, manufacturers of accumulators, 
dynamos, motors and machinery, &c. The first subscribers (each with one 
share) are:—-H. P. Cousins, 62, London Wall, E.C., secretary; G. Thomas, 62, 
London Wall, E.C., clerk; H. Lea, 475, Holloway Road, N., clerk ; J. 0 
Kettridge, 62, London Wall, E.C., accountant; G. N. Wills, 62, London Wall, 
E.C., secretary; A. H. Dwight, 25, Fanthorpe Street, Putney, 8.W., secretary ; 
and H. W. Vant,62, London Wall, E.C., clerk. No initial public issue. The 
number of directors is not to be less than three or more than seven ; the sub- 
scribers are to appoint the first; qualification, £250; remuneration, 2 per cent. 
of the net profits, divisible. 


John M. Kaiser, Ltd. (91,338).—This company was registered 
on December 20th, with a capital of £1,000 in £1 shares, to acquire the business 
carried on at Dale End and Coleshill Street, Birmingham, as *‘ John M. Kaiser,” 
and to carry on the business of electrical and mechanical engineers and con- 
tractors, manufacturers of electrical and other instruments and accessories, 
electricians, suppliers of electricity, kc. The first subscribers (each with one 
share) are:—T. Timmons, Trefonnen, Woodfield Road, King’s. Heath, gentle- 
man; J. M. Kaiser, 43, Hagley Road, Birmingham, electrical engineer; F. E. 
Collins, 6, Hunters Road, Handsworth, electrical engineer; W. L. Powell, 35, 
Carr’s Lane, Birmingham, gunmaker; C. K. Crosley, 14, Exeter Place, Birming- 
ham, electrical engineer ; Mrs. M. Kaiser, 43, Hagley Road, Birmingham ; and 
8. F. Wright, 39, Corporation Street, Birmingham, accountant. No initial 
public issue ; the number of directors is not to be less than three or more than 
tive; the first are J. M. Kaiser (managing director for five years, with £208 per 
annum and 10 per cent. of the net profits after 10 per cent. has been paid on the 
ordinary shares) and F’, E. Collins, 


Warriner, Ltd. (91,298).—This company was registered on 
December 18th, with a capital of £1,000in £1 shares, to carry on the business 
of motor-car, motor-omnibus, cycle and flying machine manufacturers, iron- 
mongers, electrical and general engineers, electricians, manufacturers of 
electric light cables, dynamos, motors, telephones, bells, electroliers, arc and 
other lamps, electric light fittings, heating and cooking apparatus and telegraph 
wires and accessories, dealers in india-rubber, asbestos and insulating materials, 
&c. The first subscribers (each with one share) are:—H. 8. Warriner, York 
Cottage, Doncaster, coachbuilder ; G. E. Wroe, 145, Bentley Road, Doncaster, 
clerk; Mabel E. Richmond,-32, Park Crescent, Peel Park, Bradford, clerk ; C. 
Wragg, 21, Great Central Avenue, Doncaster, clerk; W. J. Axworthy, River- 
side Works, Doncaster, engineer; Mrs. A. Sampson, 80, Bentley Road, Don- 
caster; and Mary M. Whiteley, Crimpsall Cottage, Doncaster. No initial 
public issue. The number of directors is not to be less than two or more than 
seven; the subscribers are to appoint the first; qualification, 50 shares; 
remuneration, 10 per cent. of the net profits, divisible. Secretary and 
registered office, H. Sampson, Riverside Works, Doncaster. 


Vualean Motor and Engineering (o. (1906), Ltd. (91,297). 
~—This company was registered on December 18th, with a capital of 
£75,000 in £1 shares (20,000 6 per cent. cumulative preference), to 
acquire the business of the Vulcan Motor Manufacturing and Engineer- 
ing Co., Ltd. (incorporated in 1903), and to carry on the business of 
manufacturers of steam, petrol, electric and other motors for cars, carts, vans, 
cycles, launches and yachts, mechanical and electrica) engineers, founders, 
tube makers, smiths, electro-platers, japanners, &c. The first subscribers 
are :—T. Hampson, 34, Derby Road, Southport, engineer, 500 preference shares ; 
D. Purves, 3, Park Crescent, Southport, 500 preference shares; E. Hope, Fair- 
field, Heaton, Bolton, cotton spinner, 1 preference share; R.O. Taylor, 40, 
Grosvenor Road, Birkdale, cotton spinner, 1 preference share; F’. 8. Marsh, 43, 
Hartwood Road, Southport, chartered accountant, 1 preference share; J. 
Hampson, 35, Hawside Street, Southport, engineer, 1 preference share; and 
W. E. Walker, 61, Clifton Road, Southport, cashier, 1 preference share. No 
initial public issue. The number of directors is not to be less than three or 
more than seven; the first are H. E. Lees,.26, Corporation Street, Manchester ; 
D. Purves, and T. Hampson, with power to add to their number before the 
annual meeting in 1909; qualification, £500; remuneration, £400 per annum, 
divisible. Registered office, Hawside Street, Southport. 


British Westfalite, Ltd. (91,389).—This company was regis- 
tered on December 22nd, with a capital of £10,007 in £1 shares, to adopt an 
agreement with H. Kent and to carry on the business of manufacturers and 
factors of and dealers in Westfalite and other explosive substances, makers of 
electric and other detonators, suppliers of such explosives and detonators to 
railway, mining, blasting and other contractors, ammunition manufacturers, &c, 
The first subscribers (each with one share) are :—T. Maskall, Lulworth House, 
Surbiton Hall, Surrey, chartered accountant; H. A. H. Cole, 12, Richmond 
Bridge Mansions, Twickenham, chartered accountant; R. E. Gisburne, The 
Shanty, Pinner, chartered accountant; F. Sparey, 34, Church Road, Stoke 
Newington, N., clerk; H. Dobell, 47, Maberley Road, Upper Norwood, 8.E., 
chartered accountant; W. Northcott, 35, Vaughan Terrace, Harrow-on-the-Hill, 
Middlesex, clerk; and J. F. Stokes, 358, Strone Road, Manor Park, E., clerk. 
No initial public issue. The number of directors is not-+to be less than three 
or more than seven ; the subscribers are to appoint the first, 





New Ignition Syndicate, Ltd. (91,175).—This company was 
registered cn December 11th, with a capital of £6,000 in £1 shares, with objects 
as indicated by the title. The first subscribers (each with one share) are:—~ 
W. J. L. Sandy, 90, Breyard Road, S.E., electrical engineer ; H. T. Middleton, 
65a, Cannon Street, E.C., mining engineer; C. Woodhouse, 6, John Street, 
Adelphi, W.C., clerk; R. W. C. Fenton, 85, Comeragh Road, West Kensington, 
officer (retired); A. W. Fenton, M.A., M.D., 107, Park Lane, Croydon; A. H. 
Atchley, Moorgate Station Chambers, E.C., merchant; and L. Carter, 1, 
Argyll Street, W., solicitor. No initial public issue. The first directors are 
A. W. Fenton, W. J. L. Sandy (managing director), and H. T. Middleton. 
Registered office, 6, John Street, Adelphi, W.C. 


J. W. Greenwood, Ltd. (91,231).—This company was registered 
on December 14th, with a capital of £5,000 in £1 shares (2,500 preference), to 
adopt an agreement with J. W. Greenwood, and to carry on the business of 
proprietors or hirers of motor-cars and other vehicles, carriers of passengers 
and goods, electricians, engineers, garage keepers, producers and suppliers of 
electricity, &c. The first subscribers (each with one share) are:—J. W. 
Greenwood, 51, Cheltenham Place, Halifax. electrical engineer; E. E. Hyatt, 
Mill House, Birkenshaw, gentleman; W. H. Jackson, 5, Fountain Street, 
Halifax, solicitor; A. P. L. Maude, 19, Skircoat Moor Road, Halifax, articled 
clerk; A. H. Firth, 16, Bedford Terrace, Hopwood Lane, Halifax, clerk; 
F. Cockroft, 32, Mount Tabot, Halifax, clerk; and F. Lewin, 6, Market Street, 
Halifax, patent agent. No initial public issue. Table ‘“‘A’’ mainly appiies. 


Aluminium Castings (Co., Ltd. (6,373).—This company was 
registered in Edinburgh on December 26th, with a capital of £20,000 
jn £1 shares, to acquire all the heritable and movable properties in 
Greenock and elsewhere belonging to the Aluminium Castings Co., and to carry 
on in the United Kingdom and elsewhere, the business of manufacturers of and 
dealers in castings of aluminium or any other metal, mechanical, electrical 
and general engineers, metal-workers, &c. The first subscribers (each with 
one share) are:—A. Caird, Greenock, shipbuilder; A. Lindsay, Greenock, 
merchant; A. Carmichael, Greenock, shipowner ; H. J. Bubb, Greenock, manu- 
facturer; J. H. Cox, Greenock, manufacturer; T. B. Rowan, Greenock, 
solicitor; and D. McLaren, 11, Ingleston Street, Greenock, secretary. .The 
number of directors is not to be less than three or more than seven; the first are 
A. Caird, A. Lindsay, A. Carmichael, H. J. Bubb and J. H. Cox; qualification, 
£100; remuneration, £10 each per annum, Registered office, 11, Ingleston 
Street, Greenock. 


Empire Light, Ltd. (91,364).—This company was registered 
on December 2lst, with a capital of £10,000 in £1 shares, to carry on the 
business of a lighting and heating company, and that of lamp and stove 
manufacturers, electrical and mechanical engineers, &c. The first subscribers 
(each with one share) are:—-P. E. Morris, The Mascot, Monkham’s Avenue, 
Woodford Green, gentlemen; F. P. J. Daniels, 11, Kenilworth Court, Putney, 
gentlemen ; J. H. Miess, Radcliffe House, Radcliffe Lane, Harlesden, N.W., 
gentleman; E. J. Morris, Homestead, Woodford Green, gentlemen; D. Pickens, 
2, Ashchurch Park Villas, Shepherd’s Bush, clerk; T. W. Doran, 114, Hawksley 
Road, Stoke Newington, N., clerk; and H. Jacques, 45, Lancaster Road, W., 
clerk. No initial public issue. The number of directors is not to be less than 
three or more than seven; the subscribers are to appoint the first; qualifica- 
tion £50; remuneration (except managing director) £25 each per annum, 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edison aud Swan United €lectric Light Co., Ltd. (18,984). 
~This company’s annual return was filed on November 5th, when 116,400 **A”’ 
and 23,564 ‘** B’’ shares had been taken up out ofa nominal capital of £:88,071 in 
150,000 ‘‘ A ’’ and 26,436 ‘* B”’ shares of £5 each and 23,564 *‘ B’’ shares of 5s. each; 
10s. per share has been called up on 89,261 ‘‘A’’ shares, and £44,630 10s. has 
been received; £344,738 10s. is considered as paid, being £5 per share on 
17,139 ‘‘ A,’”’ 10s. per share on 23,564 * B,” £2 10s, per share on 89,261 ‘* A,’’ and 
£3 per share on 10,000 “*A.”’ Moxtgage and charges: £391,695. 


Hall’s Transmission Gear Syndicate, Ltd. (London) (83,191). 
—Issue on November 15th of 6005 per cent. debentures, part of series created 
February 9th, 1905, to secure £20,000, charged on freehold lands in Ipswich, 
certain patents and rights and the company’s undertaking and property, present 
and future, except unpaid capital. Trustees: F. Barker, Chatsworth Lodge, 
Grove Park, Chiswick; and H. Wade, 111, Hatton Garden, E.C. Previously 
issued of same series: £10,550. 


Burgess Hill and District Electric Supply Co., Ltd. 
(85,698).—A deed of charge dated November 29th, 1906, to secure an unspecified 
amount, but stamped to cover £700, has been registered. Property charged: 
The company’s interest in land at Burgess Hill, and all plant, trade fixtures, &c., 
thereon. Holders: Barclay & Co., Ltd. 


Singapore Electric Tramways, Ltd. (84,088).—A trust deed 
dated November 30th, 1906, to secure £350,000 debentures, created June Ist, 
1905, has been registered. Propertyseharged (specifically): 2,000 fully paid £1 
shares in the Singapore Tramways, Ltd., constituting the whole nominal capital 
of such company, with provision for substituting for such shares the under- 
taking of the Singapore Tramways when the same are completed and assigned to 
the company, with the concession under which the same are constructed. (Asa 
fioating security): The company’s other assets, present and future, including 
uncalled capital. Trustees: J. E. Prestwich, Farnworth ; and W. H. Fish, 14, 
Lulworth Road, Birkdale. 


South African Lighting Association, Ltd. (27,609).—Issue 
on November 28th of £6,870 5 per cent. debentures, part of series created May 
27th, 1903, to secure £10,000, charged on the company’s undertaking and 
property, present and future, subject to a first charge for £20,000. No trustees, 
No previous issue of same series, 


Hunter Electric Candle Lamp Co., Ltd. (81,387).—This com- 
pany’s annual return was filed on November 14th, when the entire capital of 
£800 in £1 shares had been taken up. £500 has been received, and £300 is 
considered as paid. Mortgages and charges: Nil. 


Standard Construction Corporation, Ltd. (72,908).—This 
company’s annual return was filed on December 5th, when 117,107 shares 
had been taken up out of a nominal capital of £150,000in £1 shares. 4s. per 
share has been called up on 117,10C and £1lon 7, resulting in the receipt of 
£23,427. Mortgages and charges: Nil. 


Monte Video Telephone Co., Ltd. (27,208).—This company’s 
annual return was filed on November 5th, when 86,492 preference and 
72,680 ordinary shares had been taken up out of a nominal capital of £160,000 
in 87,000 preference and 73,000 ordinary shares of £leach. £159,172 is con- 
sidered as paid. Mortgages and charges: Nil. 


Farnham and District Electric Supply Co., Ltd. (81,401). 
—This company’s annual return, made up to July 14th, 1905, was filed on 
November 5th, 1906. 307 shares have been taken up out of a nominal capital 
of £1,000 in £1 shares. £300 has been received, leaving £7 in arrears, Mort- 
gages and charges: Nil, 


Engineering Instruments, Ltd., London (66,427).—A memo- 
randum of satisfaction in full of debentures dated October 18th, 1905, securing 
£2,000, has been registered. 
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Drake & Gorham, Ltd. (70,275).—This- company’s annual 
return was filed on November 16th, when the entire capital of £125,000 in £1 
shares had been taken up. £85,000 has been received, and £40,000 is considered 
as paid. Mortgages and charges: Nil. 


Pacific and. European Telegraph Co., Ltd. (36,683).—This 
company’s annual return was filed on November 29th, when the entire capital 
of £100,000 in 10,000 shares of £10 each had been taken up, £4 per share has 
been called up, and £40,000 has beenreceived. Mortgages and charges: £99,400. 


British Thomson-Houston Co., Ltd. (47,982).—This com- 
pany’s annual return was filed on October 15th, when the entire capital of 
£800,000 in 40,000 ordinary and 40,000 preference shares of £10 each had been 
taken up. £10 per share has been called up on 32,531 ordinary .and 40,000 pre- 
ference, and £725,310 has been received. £74,690.is considered as paid on 
7,469 ordinary. Mortgages and charges: £212,000. 


Southport Tramways Co,, Ltd. (5,592)—A debenture dated 
November 27th, 1906, to secure £2,500, charged on the company’s undertaking 
and property, present and future, including uncalled capital, subject, as to 
depots or proceeds of sale thereof, to the lien of the Southport Corporation 
thereon, has been registered. Holder: J. Hesketh, Southport; and §, B. 
Murray, 5, Threadneedle Street, E.C. 


C. and A. Musker (1901), Ltd. (Electrical and general 
engineers, Liverpool) (70,573).—A memorandum of satisfaction in full of deben- 
tures dated May 10th, 1905, securing £20,000, has been filed. 


Sunbeam Lamp Co., Ltd. (Gateshead) (25,498).—Tssue on 
November 29th of £300 44 per cent. debentures, part of series created January 
28th, 1904, to secure £10,000, charged on the company’s undertaking and 
property, present and future, except uncalled and unpaid capital. No trustees. 
Previously issued of same series: £8,500. 


London United Tramways (1901), Ltd. (71,844).—A deben- 
ture dated ‘November {8th, 1906, to secure £300,000, has been registered. 
Property charged :—'The company’s undertaking and property, including un- 
called and unp id capital (except building land adjoining the company’s Fulwell 
depot and the Tray Town property at Brentford, and the lands, tenements and 
hereditaments now or hereafter acquired under the powers of the London 
United Tramways Acts, 1873 to 1906, or acquired for or in connection with 
street or road widening and improvements), subject to a trust deed dated 
February 26th, 1:02, and the first mortgage debenture stock issued on the 
security thereof. Holders: Parr’s Bank, Ltd., Bartholomew Lane, E.C. 


United Electric Tramways Co. of Caracas, Ltd. (89,642). 
A trust deed dated November 19th, 1906, to secure £200,000 first mortgage deben- 
ture stock created by resolution of even date, has been registered. Property 
charged : 1,272 shares of Bolivaro 500 each in the capital of the Compania de 
Tranvias Electricos de Caracas, the benefit of an agreement with the last- 
named company, and the company’s undertaking and property, present and 
future, including uncalled capital. Trnstees: Consolidated Trust, Ltd., 4, 
Throgmorton Avenue, E.C. 


Benton, Keighley & Reynolds, Ltd. (Electrical and general 
engineers, Fulham). (84,661).—Issue on November 16th of a £2505 per cent. 
debenture, part of series created same date to secure £2,000, charged on the 
company’s nndertaking and property, present and future, including uncalled 
capital (ranking in priority to earlier debentures). No trustees. Issued on 
same date, but previously registered £500. 


New St. Helens and District Tramways Co., Ltd. (59,426). 
—This company’s annual return was filed on October 19th, when 15,980 prefer- 
ence and 9,000 ordinary shares had been taken up out of a nominal capital of 
£150,000 in 20,090 preference and 10,000 ordinary shares of £5each; £5 per 
share has been called up, resulting in the receipt of £125,410, including £510 
paid on 1,020 forfeited shares. Mortgages and charges: Nil. 


‘ 








CITY NOTES. 


Blackpool, St. Anne’s and Lytham Tramways Co.— 
Mr. T. Biane presided at the annual meeting held last week at 
Blackpool., He moved the adoption of the report, which showed 
an increase of profit, as compared with previous years, of £2,500. 
A sum of £1,500 was added to the sinking fund, and £979 was 
written off for conversion of cars from gas traction to electricity. 
At present, the chairman said, they were checked at Lytham, but 
arrangements were being made for a double line there. 

The report was adopted. 

The South Blackpool Electric Tramways Co. held its meeting 
afterwards. The CHarrMAN said it was proposed to wind up this 
company 12 months hence. 


Buenos Ayres Grand National Tramways Co., Ltd. 
—Mr. J. Irving Courtenay presided on Wednesday at the annual 
meeting. He referred mainly to the progress being made with the 
work of electrification. The report was adopted. 


Stock Exchange. Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List : 

Kalgoorlie Electric Tramways, Ltd.—260,000 shares of £1 each, fully paid, 
Nos. 1 to 260,000. 

Perth Electric Tramways, Ltd.—100,000 ordinary shares of £1 each, fully 
paid, Nos. 1 to 100,000. 

Application has been made to the Committee to allow the 
following securities to be quoted in the Official List :— 


Lanarkshire Tramways Co.—28,723 shares of £10 each, fully paid. 


Douglas Southern Electric Tramways Co., Ltd.— 
A dividend at the rate of 1} per cent for the year ended October 
31st is recommended ; £344 is carried fofward. 


Electric and General Investment Co., Ltd.—The 
directors have declared an interim dividend at the rate of 10 per 
cent, per annum on the ordinary shares, being 18. per share for the 
81x months ended 30th ult., less income-tax, j 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 























| Fort- | Receiptsfor , No. | Route 
Locality. night | he | of | Total to date. miles 
ended. | fortnight. wks. open. 
F &* £ a * 
Aberdeen .. .- | Dec. 26 | 2,354 — 100 | 29 44,339 |+ 1,967 144 ., 
aetna Se teed, Yuet sae ae 335 |\— 12/81 | 10,482/+ 148| g |... 
Bath .. ee oo | op Si 168 37 | 52 42,491 + 6,859 13 Pe 
Belfast ce ee | op 29} 7,276 |— 270 | 51 | 173,015 | +48,523 | 40 (+ 64 
Birkenhead .. » 30) 2,027|\— 26 38) 41,642 |+ 924 165) .. 
Blackburn .. » 26; 2,048 + 105 39% | 41,303 + 2,599 136 .. 
Blackpool Corp. ..| 5, 27 639 |— 58 | 37 48,918 |+ 3,603 11°87 2, 
” —Fleetw’d “ae 369 |— 51 | 27 23,993 + 3,763 825 .. 
iBolton .. «| 5, 23 2,013 /+ 138 33 | 81,470 /+ 6,577 26 (+71 
Bournemouth ee | 95 26 | 2,6-2 |— 346 | 38h | 66,004 | +10,114 | 20-5 4°12 
+Bradford .. scl ox 2h) GMB .4213 174,083 |+ 6,944 | 58 4-7 
Brighton ee oa sa 1,494 — 288 39 39,540 ae 95) .. 
Bristol se oo] o ©6923 | 10,468 |— 113 ne wa 285 | °° 
Brit. Elec, Trac, Co. : 
Airdrie | gp BL] 417 |— 12/51 | 11,899 14 807/865] .. 
Barnsley .. iat «2 = SE \— BET os 8,282 |+ 65]... | ., 
Barrow oat te an 414 oo =| os 13,115 (+ 949 5°87) ., 
Cavehill .. acl th. =m 8B i+ 19] 4, 4,394 + 1,955 x 
Devonport x 869 |+ 26) »» 23,380 |+ 173 5 
Gateshead. . o 21; 1932 |+ 36] os 41,676 + 2,633 11-95) |. 
Gravesend.. ol a ae 406 + 4) 9s 12,311 |+ 636) 65 °: 
Greenock .. co] op 2L] 1,102 |— 127) ,, 33,427 + 685 7-95! .. 
Hartlepool éo'} oo. ae 460 — 34) y, 15,157 |+ 1,630 6-92) .. 
Kidderminster .., 5, 21 We |— “4 0 6,016 |\— 51) .. |, 
Leamington at 214 |— 16) a 8,729 + 2,703 g i 
Merthyr .. a 370 |+ 23; 4; 10,095 + 504 99) || 
tMetropolitan .. | 5, 21, 5,148 /+ 833 4, | 174,131 +88,795 92 | <° 
Middleton. . «| os 2t 525 |— 38/ | 17,708 \+ 661) 85) ,, 
Mid. JointCom’tee’ ,, 21 17,612 |—2,554 4, | 507,659 + 8,907, .. | || 
Oldham — Ashton, ,, 2!) 1,053 9 29,143 |+ 776 gig) ff 
Peterborough a 194'—-_ 4! ,, 6,530 — 229 5-31) |. 
Potteries .. oo | go 2t} 3,705 |+ 118] ,, 92,000 + 4,543 99 |, 
Rothesay .. awl we 2m 18 i ” 10,969 + 1,612 2°95 |, 
Southport cares coe 413 22) 16,100 '+ 612 817 |, 
§. Metropolitan..| ,, 21 | 1,165 a 45 17,002 ba * a 
Swansea .. ool me set eee 28 51 42,945 + 6,065 55 |. 
Tynemouth a ee 278 |— 67) 12,794 ~~ 38 3-75) 7. 
Weston-s-Mare ... ,, 19 49 Bi oy 7,463 |+ 635) g | [° 
tWorcester.. wok ‘aan 25 i—- 14) ,, 14,384 — 797 5°95) 5. 
Wrexham... ..| y 21 186 |— 1} wy 5,204 ;+ 189] .. | .- 
Yorks. Wool. Dist., ,, 2i | 1,623 |+ 22) ,, | 46,101 +11,879 17 | <° 
Miscellaneous ..| ,, 21 882 |— «7! 5,627 '|-—- 263), ss 
Burnle “a ec! 99 29} 2,892 ;+ 57 | St és : 15 .. 
Burton-on-Trent ..| ,, 30 571 25 | 39 11,775 — 433) 10 4455 
+Bury.. eo AA a 864 oa 38 37,623 Pe 10°5 | .. 
| Cardiff ee ee | 55 15] 1,881 (+ 78) 37 77,966 + 1,482 15-87 
Carlisle ee fae ly te 826 |- 37 | 52 9,573 |+ 110| ., | °° 
Chatham and Dist. ,, 27 1,281 39 | 52 | 85,728 + 1,820 19-8 +35 
Cc. so val ip et 898 |— 57 | 52 | 24,818 |— 98 | ggg) ., 
Croydon .. ..| » 28/| 2,519 148 | 3) | 44,680 |+ 4,038 “yo ({° 3 
¢Darlington.. ..| , 15) 184|+- 3/37 | 7,923 /+ 298 gga) ., * 
Darwen .. ..| 5, 28 | 622)+ 16) 89 + 493 4.36 
Dover.. . each ses oe 361|- 19 | 33 + 1,203 | 4.95) °° 
Dublin a oe | op «628 | +9,863 1+ 886 | 26 + 5,894 | 49-75) ¢ ‘95 
Dundee oe ee » 20 2,058 | + 107 30 + 6,085 13 + 5 
East Ham .. = oe 1,635 |—. 107 , 39 + 3,066 Secs 
Exeter oe pee) ee "568 |+ 7715 | 39 + 415  g-75 14 55 
‘Glasgow .. ee! yy) «22 | 16,558 |+ .721 | 32 | 497,534 444,335 86°75 | +11 
Hastings aa ool os. Sat eee ee ee és SY ay 
| Huddersfield ee} op «6229 } ©1,809/+ 69 | 29 59,764 + 5,383 9g | °° 
Hull .. o-oo | oy 29} 5,008 |+ 226] 89 | 91,280 |+ 3,866 | 1g | °° 
+Ilford ee a ae 408 + 16/36 17,749 + 481 | G37) 7° 
Ilkeston ee acc ae 209 | — 24) 39 5,259 |+ 595 | gg) °° 
Ipswich és a a 615 — 165 39 17,103 |\— ss -13 195 BS 
Isleof Thanet .. y 2 411 |— 126 52 | 82,382 /4+ 808 4, | °° 
Kilmarnock... ..| 5, 29 293 — 12 33 5,260 + 86 | g-g5 | f° 
+Kirkcaldy .. sah ai ae 233 + 33 .. ad = T5| .. 
Lan’kshireTrm.Co,, ,, 27, 1.643 10 | 52 45,849 (+ 6,586 19-56) 4° 4 
Lancashire United » 26} 2,0a7 |+ 256 | 52 52,072 |+ 7,392 37 | 4 9 
i Leeds aa ee} 99 22) 5,927 |— 67 | 36 | 240,505 |+15,488 9g | 4 G5 
Leicester .. ee] 99 «29'| 4,408 -— 124 | 52 in Si 
Leith .. ee aah + a2 901 + 55 | 32 + 57981 °S las 
{Liverpool .. <el n oe + é 3,08 as 
tL.C.C, * wah oe +2 5 +623 
London United ..  ,, 28 + s Pe 
+Lowestoft .. . » 29 a + 2 3° ee 
+ Manchester ° » 22 796 |+39,785 | 146 | +91 
tNewcastle.. . » «22 77 |+115104 | 95:5) ,, 
Newport oe - > + 1,828 | 14°5 | 4 ag 
Northampton ° » 2 + 525| 65] .. 
Oldham «eo P » 30 Ot 2,852 |+ 6,628 3g-75| °° 
Pontypridd .. ..| 5, 29 3 i+ 6,583 + 3811) gn 
+ Portsmouth ee} os 29! 21,816 )— 93 | 39 | 79,512 + 352 | 4-7} °° 
| Preston ee “a 0 668 |+ 107... ae ze 10 Pe 
Reading .. a » 27] 1,267 |— 10 | 39 25,097 |+ 486 5) °° 
Rochdale .. J » 29 | 1,798 |+ 33 | 33 a ms 20°6| °° 
Rotherham... ..| ,, 27) 1,098 + 40 39 | 19,819 + 1,862 39 | 4% 
| Salford ee ‘ » 17) 4,098 se 37 | 169,008 |+ 6,438 | 3g-9/ . 
+3heffield .. 7 » 23} 5,412 |+ 122 39 207,692 | 415,067 135°95 +h 
Southampton - »» 26| 1,732 |— 75 | 385 | 38,166 /+ 494) 
Southend-on-Sea , Tae 490 |+ 37 | 37 15,753 |+ 1,036 “g | °° 
Sunderland .. re » 29) 2,670 | — 16 | 39 55,403 |+ 8,113 10-87) | 
Swindon A ~~ oe 293 |— 388 | 38 6,743 |— 587 | 4-4 | 2° 
+Tyneside .. ° a 381 + 41 51 23,012 |+ 2,298 | g.g7 ae 
+Walthamstow . a a 899 {+ 66 | 39 23,181 ie: bal 
West Ham .. ee | yy 27 | 4,483 |+ 101 | 89 88,752 |+17,661 | 14-94 1-4 
Wolverhampton ..| ,, 19 831 + TL | 37 32,470 |+ 1,770 | 12:5) , 
Yorks. W. Riding :.| ;, 30, 2187|+ 448/52 | 45317; 7, 7 °| ° 
Baker St.-Waterloo » 29 | 4,495 da 26 43,710 t 3°75 | .. 
Cen, London Riy...| ,, 29 | 11,889 |—1,290 | 26 | 157,715 |— 8,953 6|.. 
City & 8. Lon. Rly, » 30 | 6,392 |+ 499 | 26 71,804 |+ 1,941 g-a5/ 3° 
| Dublin-Lucan Rly. | ,, 21 97 |— 11 | 2 3, — $b f ge) 
G.N, and City Rly, »» 29 | 8,798 |+ 110 | 26 45,126 |+ 2,634 | g-5| °° 
G.N.,P’dy.& Bromp.| ,, 29) 6,335 ° 2 6,335 a 9 : 
L’pool Overh’d Rly, | ,, 30 2,574 |— 153 | 26 | 37,975 578 | 68 | .. 
Mersey Railway ..| ,, 29 4012/4 217 | 26 44,996 |+ 3,162} 4-5) :. 
Metropolitan Rly... | ,, 30 | 82,239/ .. 26 | 391,804 os 10°5| .. 
Met. District Rly... | ,, 30 | 15,472 |— 842 | 26 | 201,090 |+13,075 94 | ¢, 
+Anglo-Argentine ..| ,, 23 | 17,379 |+1,723 | 51 | 783,273 |+92,321 | 4g | °; 
Auckland .. «| 5, 7 | 10,325 |+ 49 | 119,887 }+ 7,817 |19°24'+ +6 
Brisbane .. .. | Nov. 11,836 |+1,088 | .. pad Pee shies Net: 
Brit. Columbia Rly.) ,, 20,034 |+5,941 | 22 | 101,258 |+181s8 | °° | f° 
Bu’n’s A’r’sE.T.Co. | Dec. 1 | 2,948 |+ 883 | 48 | 66,845 |+ 9,747 | 94 | 5. 
Bu’n’sA’r’s-Blgr’no | ,, 23 7,699 + 849 | 51 | 187,171 |+10,481 ., | f° 
Calontian <4. .:-| 55 99 | S008 /+1,708|-.. | ce “| ee [st tS 
Cape ElectrioT.Ld.| Nov. | 14,896 ..) | we | oe | ae ; = 
SGamewe -* oe ce) Gs } 7-213 |+ 221;.. | .. ee Baie! 
Kalgoorlie, W.A...| ,, | 8,728 - | 48 46,661 oot, (SL 
Madras ee ~~ ee | Dec. 31 | 1,186 |+ 156 | 62 | 23,299 |4 2,806 | 105 1414 
§Lisbon ac’ St oa NOP. 25,582 id. Fike aa ser Bedea ae 
§Mexico.. Sep. 74,400) .. | = aaa ieaeail 
+Perth (W.A.) Dec. 21 | 1,724 |+ 25 | 61 | 74.685 1+ 4,004 |ot25! 45 














* Compared with the corresponding period of 1905, 
{ Includes horse, steam and other receipts, 


§ One month, 


+ One week only, 
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s | Latest Fortnight’s 
4 CHEMICALS, &e, | Price. sax ox Tine. 
| 
a Acid, Hydrochloric eo e» percwt. | 5}- ee 
D @ RUNED 5 | ee | See as DOP OW 22/- ee 
@ . . Oxalic.. ee ee e- percwt. | 82/- ot 
@ , Sulphuric .. we «. percwt. | 5/6 ae 
a Ammoniac, Sal e- percwt, 42)- ‘ab 
a Ammonia, Muriate (crystal) «. perton | £33 10 Ee 
a a be a. es perton | £30 se 
a Bleaching powder .. o6 +. perton £5 10 ee 
a Bisulphide of Carbon... +. perton £18 + 
a Borax .. aS ee +. perton £15 ae 
. a Benzole (90 %) ° ee +» pergal. | 103d, a 
a» (0%) es - .. per gal. A- af 
a Copper Sulphate .. as e- perton | £32 10 £1 ine, 
a Lead, Nitrate oe “ «» perton | £34 10 £3 10 ine, 
. » White Sugar.. oe «. perton £25 nn 
» Peroxide ee ee +» perton | £32 | = 
: Methylated Spirit . per gal, 2/6 ~~ 
a Naphtha, Solvent (90 % at 160°C) pergal, | 5/6 ee 
a Potassium Bichromate, in casks per lb. | 3d. oa 
a Potash, Caustic (75/80 %) -- perton | £20 | pe 
a Potassium Cyanide ° e- per lb. 73d. 14d, dec, 
a Shellac E we .. percwt, 220)- | Ao 
a Sulphate of Magnesia oe «- perton | £4 10 | Py 
a Sulphur, Sublimed Flowers .. per ton £6 10 | a 
a * Recovered ee «. pertcn £5 10 ¢ 
a me Lump ae a8 -» perton £5 | ee: 
a Soda, Caustic (white 70% e. perton | £10 15 | ee 
a ,, Crystals oe swe en. | £3 6 | he 
a Sodium Bichromate, casks ee per lb, 3d. - 
a Cyanide (basis 100%) .. perlb. | 7d. 4d, dec, 
} | 
METALS, &e. 
. Aluminium Ingots, in ton lots .. perton | £200 } ee 
‘0 Wire, in ton lots .. per ton £220 —- 
4 Sheet, in ton lots .. per ton | £210 ea 
Pp Babbitt’ s metal ingots perton | £62to £207 | on 
¢ Brass (rolled metal 2“ to 12) basis per Ib, | 113d. | 5 
c 4 “Tube (brazed) ce «- per lb. 1/03 <a 
ie is » (solid Grawn).. e» perlb. 114d. 
c 4 Wire, basis .. ee «+ per lb. | 1ld. a 
ec Copper Tubes (brazed) .. e+ per lb, | 1/23 oe 
e » (solid drawn) e+ perlb. | 1/24 ae 
g Copper Bars (best selected) -» perton | £124 £3 ine 
@ Copper Sheet ee ee «. per ton £124 £3 ine. 
g os -«. perton £124 £3 ine 
ow (Electrolytic) Bars «. perton 2£il £6ine. . 
e oe ” Sheets .. per ton £127 £6 ine. 
os 2 Rod +. per ton £117 £4 ine. 
.. = 8 H.C. Wire _ per lb. | 1/12 4d. ine, 
f Ebonite Rod oo ee «+ per lb. } 8/8 ue 
t » Sheet o os e. per lb. B/- ee 
n German Silver Wire oe e+ per lb. | 1/8 of 
h Gutta-percha, fine oe e» per lb. | 6/- to 7)- oe 
h India-rubber, Para fine .. e+ per lb. | 65/0% to 5/24 4d. ine, 
i _ Charcoal Sheets .. +. Perton | £18 ox 
i Pig (Cleveland warrants) perton | 62/6 dec, 
t ‘~% a a size perton | From £11 oe 
a yg Serap, bh «» perton | 47/6 to 50/- a 
i, Wire, po al PR No.8 .. perton | £91 15 we 
g Lead, English Ingot oe e» perton { vy? xn 10/- ine. 
21 12 6 : 
ow " Sheet ee e+ per ton | { o aa 15 4 10/- ine. 
m Manganin Wire No. 28 .. e» per lb. 8/ PR 
g Mercury «» per bot. £1 | me 
d Mica (in original cases) small .. perlb. | 6d. to 1j- me 
2 = a » medium perlb, | 2/6 to 4/- “ 
» large .. per lb. | 4/6 to 8/6 | °- 
; Phosphor Bronze, plain castings per lb. 1/44 tolés | 4d. ine. 
, oo rolled bars & rods __ per lb. | 1/54 to 1/65 | 4d. ine. 
» Strip&sheet perlb, | 1/6 to 1/10 | 4.—14. ine, 
4 Platinum. ee eo e«. peroz, | nominal | “<3 
e Silicium Bronze Wire per b. | 1/3 | 3d. ine, 
i 1 es Magnet, acc’d’g to desc’ Pp n perton | £58 “a 
= ” inbars .. ee | £15 to £40 ee 
g Tin, Block (English)... perton aT | | eA dec. 
» Wire, Nos.1tol6 .. .. perlb, | 2/4 $6 
bs White Anti-friction Metals— | | 
“White Ant” brand . per ton £61to £68 ; 
k Zinc, Sh’t (Vieille Montagne pnd. ) per ton | £31 15 ‘ 
| 
Quotations supplied by :— 
a G. Boor & Co. h Edward Till & Co, 
b The British Aluminium Co., Ltd, i Bolling & Lowe, 
ec Thos. Bolton & Sons, Ltd, k Morris Ashby, Ltd. 
d F, Wiggins & om m W. T. Glover & Co., Ltd, 
: e Frederick Smith & n P. Ormiston & Sons, 
3 f India-Rubber, G. oe and Teleg. o Johnson, Matthey & Co., Ltd. 
2 Works Co., Ltd. p The Phosphor Bronze Co., 


. g James & Shakspeare, 








STOCKS AND SHARES. 


Tuesday Evening. 
Tue New Year brings its regular, annual crop of good resolutions 
; for the future, and unpleasant reminders of the past. To these 
: latter it is much to be feared that most of the following com- 
parisons of prices will contribute. But in the New Year, as ever, 
things are to be much better. Human nature is always a “ bull,” 
and the hope of cheaper money gives the optimist an excellent 
peg upon which to hang his cheerful prophecies—the which no 
one will be more thankful to see fulfilled than the proprietor of 
Electricity Supply shares. - How badly he has been buffetted by 
Fottune during the year now past the annexed Table shows:— 














| | ] 
| Dec. 80, Dec. 81, = | 1906. 
Shares. |" 1905. "| 1906. Fall) pighest. Lowest. 
- i —_— | — oe - 

Brompton and caminaee s 9 72 14 94 yr 
Charing Cross .. oa | 6 33 2 63 Bg 
City of London. . ee ea ~- | + 1g 10 1 11g 94 
County of London .. yr a 9 8 1 9; 8 
Edmundson’s . ie] 53 8 23 of 28 
Kensington and Knightsbridge Pe ieee 93 14 | lig 93 
Metropolitan .. oa oh fa Tk | 24 | 103 74 
Notting Hill ., ve | 143 14 144 13 
St. James’ is sy i= 2 10 | af 13% 
Urban oe a = Pe | if 3g 1z 4 355 
Westminster .. ae “ip ve 1. ae 94 if \- “¥ 9 

| | 





Developments in electric traction have been one of the main 
features of the railway year. The great trunk lines are finding 
adoption of the system a growing necessity for their short-distance 
traffic. But the purely electrical railway companies, and the two 
‘‘undergrounds” have little cause to thank 1906 so far as the 
quotations for their securities are concerned. Here are some repre- 


sentative prices :— 











j 
Dec. 30, |Dec. 31, 

Stock. 1905. | 1906. | Fall. 

Central London Ordinary .. as 943 83 114 
9 Deferred .. ood! 734 13 
City and South London ; DS re | 42 8 
Great Northern and City Pref. | 5} 33 1? 
Metropolitan .. a os 87 60 27 
Metropolitan District ay ae 354 19 163 
Waterloo and City .. Ne ot 954 | 1014 +6 


1906. 
Highest, Lowest. 
1 
| 964 | 82% 
£9. | 93 
47% | 39 
53 | 3% 
8st | 59 
874 | 183 
1024 94 
i 











amongst Telegraph securities for more cheerful 


Efforts to vary this monotonous iteration of declines, cause a hunt 


reading. The 


search reveals a partial reward, but changes are irregular. While 
American issues have improved, the Eastern varieties exhibit nasty 


declines, as these figures show: — 





| Dee. 30, Dec. 31, Rise 


Stock ar shire, | 1905. 1906." or fall 
Anglo Preferred 7 ei oo | —- 109 -1 
» Deferred xe a os | ae 272 +10} 
Cuba Submarine ns ai os 8} 8% _— 
Direct U.S. “a ste rye 153 + 1} 
Eastern Extension °. we - | 1@ 135 — 13 
Eastern Telegraph .. - es 1453 1364 -9 
Great Northern <é ee oo | * OH +) > OBS —1 
Indo-European “~ ee si- ss 59 +1 
Western Telegraph .. “yf ve 14 133 — } 


1906. 


. Highest. Lowest. 


115; 1073 

9h 84 
17 143 
153 12; 
150% 1304 
41 354 
6c? 562 

15 134 





Within the same period National Telephone Preferred stock has 
fallen from 111 to 108, and the Deferred from 109 to 1064, declines 


of 3 and 24 respectively. In the first half of the ye 


ar the Deferred 


stock was run up to 1132, and the Preferred to a point higher. 
New undertakings have formed a feature in the electric traction 
department. While the more familiar issues are lower in popular 


favour and in price, extensive dealings are now 


taking p’ace in 


electric traction, lighting and power companies formed to operate 
in various Canadian, Mexican, Brazilian and other cities. For 


purposes of comparison, we must confine our statisti 
shares in the older undertakings :— 


cs to stecks and 














Stock or share, er oe Pi 31, Fall. 
ae ee ee ee ae 
Anglo-Argentine Ordinary~. PR. 84 cals ty 3 
British Columbia Electric Def. |. | 1214 | 1994 +8 
British Elec. Traction Ordinary .. | 8} 43 33 

Fe Preference 104 : 2 
Cape Electric .. a 1 i 
London United Preference. . . 92 |. 8 1 
Metropolitan Electric Preference | lg 33 1s 


* 1906. 
Highest. Lowest, 
92 64 
126 | 115 
Fd By 
te ae 
1y, 4 
10°" | 1% 
lis | a8 





It may be added, as a matter of motor-’bus icterest, that the 


Ordinary shares in the ‘‘ Vanguard” Company are 
is 17s. 6d. lower than they were a year ago. 


now £1, which 


Industrial shares have, amongst other changes, the ensuing 
alterations, upon which it seems scarcely necessary to comment. 





Dec. 30, 'Dec. 81, 
1906. 


1905, Fall. 


Share. 








1906. 
| Highest, Lowest. 








} | 
British Insulated nA | 6% 6% = | 
British Westinghouse Preference a | oe ; | 
Callender’s ° oo f Mh | 10 14 | 
Electric Construction- - ant | Z z | 
Edison & Swan oe oe ipa ee | li — | 
ra oy ve o6 a ool ae 11 14 | 
India-Rubber .. oe -- | 188 | 16 a 
Telegraph Construction bs ee | 33 31 2 | 


1g 6 
2 lk 
11} 94 
1 1 
1 iu 
19 17 
36 30 





Taken altogether, it will be seen that the results 


of the year’s 


working are written mainly in the minor. Money has been pitched 
in a particularly high key, with a 6 per cent. Rate as the Bank of 
England’s top note. The New Year overture opens to this shrill 
accompaniment, and all the markets look for their improvement 
to an early modification of such a disturbance to financial 


harmony, 


= hS 


boro 


2 , > ed 


—— | ay 
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eres Closing Closing Sees Ouray | Bise + 
Present NAMB, or Dividends for the last Quotations Quotations fortnight ended or 
ie 
Issue, i four years. Dec. 18th. Jan. Ist, Jee | Fall — 
25,000 | Amazon Telegraph Co.’s shares, Nos, 1 000 ar _ 8 33 8 | wom 
e os, 1 to 25. eo - i] — oo ee o4 
= Do, do, mb Debts Not. 146 1,850 Hed. Nil ie ent ~ pay tas . ate 
8,169,670 | Do. do, do, 6% Pret, Set ae 6 108 —109 1083 —1093 108 +4 
8,169,670 » _ dO, do, De sane il 4% 26 — 26% 27; — 28 28 | +7 
60,000 lo-Portuguese Tel., 5 % Mort, Deb, Stock Red. ne pe 02 —104 101 —103 . —I 
44,000 Tel ane, Hos, 1 to 44 44,000 8% | 8 Gg B- +. +. * 
2,097,680 | Comme: Cable Sting. 600 year 4% Deb. Sk. Red. 4% 4 97 — 99 96 — 98 xd 984 98 
16,000 | Cuba Telegraph .. e On eke trees. Ss 5% 5 &— 9 9 ee ee 
6, Do. 10 % Pre ow eee 10 % | 10 17 — 18 17 — 18 oe ee an 
12, Direct Spanish Telegraph, Ord, os e ee 4% 4 Ba— of _ a . ee oe 
6,000 Do. f Cum. Pret, ea 10% | 10 9— 9— § * ee ee 
80,000 Do. do. Debs. a pa Of 0 —103 100 —103 ée se <a 
60,7108 | Direct United States Cable a ‘ 4 154— 153 154— 16 153 15f;| +2 
60,500 | Direet W. Indie Cable, le, 44 % Be Reg. Deb., 1 t0 1,200,R. %, 101 —103 99 —101 xd *. * ‘ 
4,900,000 | Eastern Telegraph, Ord. Bas ion > ae 721-9 132 — = — 137 134e | +2 
2,000,000 Do. t, Stock % | 8H 88 — aE . a 
1,696,766 | _ Do. toe ston Mort. Deb. Stock Red. ;. re 4 1054—1074 105 —107 1054 +4 
800,000 | Hastern Extension, Austesinels, sad China Tele. 71%/|7 134 — 133 13}— 133 135 +4 
752,400 Do. 4 b. Stock 4% | 4 1054—1074 1054—1074 . 
295,400 | Hast&8, Atrio. Tel 4 ue Db., 1 to 8,000, red. 1909 4% | 4 —101 99 —101 *- * 
400,0003 | Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 4% | 4 99 —101 99 —101 mes 
181,127 | Globe Telegraph and Trust .. .. se ve 58% | of 10 — 10} oat iby 10,% | 
121,127 Do. do. 6 % Pret Sai es 6% | 6% | 4 — 14 14 — 14 14 4 | 
160,000 Gress Hovthern Telegraph, of By, a4 ia 4 % 24% 853 — 87, 854— 374 a ed 
an i Bt ort. - -* ee ee | 
— Dy Debs., within Nos. 1 to 1,300, Red, } oa Bae — — _ “a ss 
f epee ys a cae od _ — 60 os 
956,197 | Marconi’s Wireless Telegraph... .. ..  .. i Nil Ni a— 2 H-— 8 
72,680 | Monte Video Telephone Co.,Ltd.Ord. .. .. 8 4% | 5% i— ly i= % 20, ee | 
86,499 Do. do. do. 6%Pref. .. 1 5% | 5 6% | 5% age | ee 
2295000 | National Telephone, Pref.Stochk .. .. «| 100 6 6 6 6 167 —109 107 —109 108; | 1077 |. 
2 225 000 Do. Def. Stock ca court ee 43 5 5 5 105 —107 | 1054—1074 I 1065 | +4 
15,000 | Do, do. § Cum. istPret. °. :.| 10 | 6 6 6 6 ae, | Ua ee 
15,000 Do, do, Cum, nd Pref. .. 10 6 6 6 6 10 — 12 10 — 12 7 
250,000 Do. do. 5%) on-cum, 8rd P., 1 ie 950,000 5 5 5 5 5i— 5h 53 AS 
2,000,000 | Do, do. 84% Deb. Stock Red .. | Btock | 8% BY By 83% | 96 — 98 945 — 96} xd | Fee 
1,689,598 Do. do. 4 3 Rea’ | we] 4 4 4 g 1014 —1034 160 —262 xd | [oe 
179,818 | Oriental Telep. and Elec, 1 to 171,604, fally paid 1 6 64 64 1 i iy 1i— 1B a a ee 
50,000 Do, do, do, 6% Cum. Pret. 714 6 6 6% lé— 13 ly— 12 ee gee 
100,000 Do. do. 4% Red. Deb. Stock | 100 re aa a 4% 97 — 99 95 — 97 xd ae) eee Ce 
100,000 | Pacific & European mers % Guar. Debs.,1 #0 1,000 | 100 4 4 4 4 99 —102 98 —101 xd | Fae) hoe 
11,8891 | Reuter’s Ae 8 5 5 5 5 n— 7 u— F sor pas 
60,000 | Telephone Co. of gypt, “h% Deb, Red, oe ée fe ee ee oe 44 101 —104 9) —102 xd a mae * 
8,167 | Submarine Cables Tru a ee | Cert, 6 6 6 6% 126 —129 126 —129 Fes 5 en 
80,000 | United River Plate Tele hone ventso a 5 7 8 8 8% 65 - z 63- BHxd; . | « | oe 
40,000 Do. 5 am. Pref., Nos. 1 to 40,000 5 5 5 5 5% bs— 5g xd wai, (eee 
179,947 Do. Tite: “ae. so =vn.peeoees) 6 5 5 2 5% | 110 —118 (8 —111 xd | [6 4a 
15,6003 | West Nitric” olograph Bh 10 2 4 % 4% 10 — 104 10 — 1¢ Pies - 
80,008 | W. |, Const of Ame 1 to 80,000 & 58,001 to 58,008 24 i i il Nil g ? 5— ee) ees ee 
150,000 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel, | 100 4 4 4 | 4 e 1004 - 1034 1004—Ii P wae 2 | 
207, Western Tele ph, Ltd., Hos. 1 to 207,930 so) ie 7 7 7 7 135— 14 135— 14 xd 13}3 | 188 
800,0¢0 Do. Deb. Stock Red, :;| 100 | 4 4 4%) 4% | wii =| 99 102 xd | 100" | 
88,891 | West India and Panama Telograph 2 S| 10 | LN Nil ae aa pose | 
84,568 Do, do, 6% Cum. 1st Prefs... | 18 | 1%] 1% 16% | 5%] B- BC i i - 
4,669 Do, do. Cum.2nd Pref. :. <./ 10 | Nil | Nil il | Nil bi- 62 | 5¥— or en 
80,0001 Do. do. 65% Debs., Nos. 1 to 1,800 | 100 | 6% | 6% | 6% | 5 101-106 -M2xd | .. | 
' | | | ! 
Including arrears, 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
. 
270,000 | { A neS set08 to CSOT eo OO) ge | ne 8H | BH | Wem HE | We TH | TA] OM + A 
; 260,007 Do. 64 % Cum. Prefs., 1 to 260,007 . 5 “a 5% | 5 8 s—_ 533 63— 5jxd 518 5g 
266,600 Do. Permanent, 6 % Deb. Stock, 1688 | 100 eo 6% 6 6 139° —142° 186 —139 xd <a ee 
985,100 | Auckland E. Trams., 5 % 1st Mort. Deb. Stock .. | 100 oe 5 5 5 104 —106 102 —104 xd : ‘an 
. 880,CC0 | Babcock & Wilcoz, i to 580,000 ee | 1 o «=| 17 2% |20% |. 38 44 | 38— 4% | 80/7k | 80/6 
100,000 Do. do. * 6% Cum. Pref., 1 to 100,000 -. oe 6% | 6% | 6% i ly lys— lis os aa 
3 88,000 | British Aluminium, Ord., 2,001 to 40,000 .. we 5 ae oat eS eae 64 G— & +43 
, 49,000 Do. do, 7% Cum. Pref... ee 65 Nil Nil 1%17% | S&— 6 6} 
20,000 Do. do. “A’6%Cum. Pref... ..| 6 Nil Nil | 6% | 6% | 5 6 5 53 
1 20,000 Do. do, 4% Funding Certs, 6 so ox t 4 4% | 4— 4 4— 4 ee 7 ° 
258,000 Do. do. 65 &% Ist Mort. Deb. Stock Red. | Stock | 5% | 56% | 5 | 5% | 101 —105 101 —1¢5 ae <a 
800,000 % Loch Leven Debs. | 1p. | .. a rigieed See 100 —103 | 100 —103 
400,000 British Columbia E. Rail Def. Ord. stock .. ..| 10 | .. 6 6 | 6% | 197 —132 127 —132 1 . 199 
500,000 Do. 5 % Pref. Ord. Stock pg ad |” Sy ae! 5 | 6 | 5% | 18 —112 | 18 —112 110. 
800,000 Do. 5 % Cum. Perp. Pref. Stock ee i Ca eee 5 | 6 | 6 |} 107 —110 1L7 —110 | 1094 
238,000 Do. 1st Mort. Debs., 1 to 6,250 . i peace 102 —105 102 —105 “e Z 
: av,000 Do. Vancouver Power Debs., 1 ‘to 9,200 | 100 | | id | ri 102 —105 102 —105 fee 
188,801 | British Blectric Traction og ew ce oe | - OO | OH. | OH | CG 8%. | 43— 42 4s— 43 | 88/9 
161,487 Do, do, 6% Cum. Pref. .. m1. | ¢ | 6 | 6 6 HS | =~ | = oS | 88 
1,448,653 Do. do. - 6 Tes . Deb. Btock :. | Stock | 6 | 6 5 | 6 107 —110 } 108 —111 110 109 +1 
210,178 | _ Do. do. Deb.StockRed.| 100 | .. | .. | 4% | 44% | 8—88 | 8—838 | se] .. 
100,000 | British Insulated and ro a Sabies oat er. ce ae | 8 | 8 | 8 | 6— 7 | 64— 7 = See 
100,000 Do. ‘um. Pref... | Se Lg | 6 | 6 | 6 ee a” ee eee 
600,000 Do. - % 1st Mort. Deb. Red. | 100 43% | | 4 | 102 —105 UGO—-10B-xd | .. | we | oo 
212,000 . 4 aie — Debs. .. | 100 ao. | | 48% | 94 — 98 | 94 — 98 a ee eee ee 
; 400,000 { ritish Westinghouse 6 % sa py 5 - 6% | Ni| . | W— 2 | Ig— Eo em foxy! | — i 
e 1,°16,858 do. ¢% Mort. Deb. Btook e- | 100 14% | 4% | 4% | 23—17 | 3— os aaa 
b 60,000 (Brewet, Lindley & Co., Ord, .. oe ine =. Jee. i _ ih | it a on f 
' 60,000 |f Do. do. 6 % Cu od ey Nil Nil | Nil | .. | M6tol 14, to 15) < a 
106,781 | Brush Electrical Engineering, Ord., Tt to 106, ae Nil Nil | Nil | 2% | oe 1 ea Je 
160,000 Do, Non-cum. 6 % Pref. . de | gs | 6 6 6 | 6% | yy i } i if “¢ wa 
4 125,00C2 Do. Perp. Deb. Stock | Stock | 4 4 | | 9 —97 95 — 97 es 
125,0601 Do. Perp. 2nd Deb, Stock | Stock | ri | | | |; 82— 85 | BO— 3 xd | 
100,000 | Buenos Ayres & Belgrano, 1 to 100, te ie hoe ie | 8% | 8— 8 | &= ie? aes ee 
2 40,000 Do, ” 6% Cum. Pref.,1to 40,000| 6 | 6% | 6% | 6% | «CFA BRC] CA CR, veal gee 
27,500 Do WB dor to #60 Pipa ten GN | a 6& 16% | 6% |  43— 5 | 43— 5 oF EE de 
t. 813,200 Do, 5 % Deb. 8 + eter Sg 56% | 5% | 5% | 105 —107 | 104 —106 xa 3 i 
10,000 Do, 5 & and Deb, “Stock - ~=6Clee | 100 «|| Ce | OH] CH | COG | 103 —106 ; 1—104xd | .. | 
= 106,000 Calcutta Trams,, 1 to 105,000 aia Se ae ee ee | €% | 8% | 8S | BS | BB} ea 
82,610 Do. 105,001 to 187,610 PCW ss, haeen bie Ge | vee | Wy Sixd| <. oat 
80,000 Do. 5 %-Cum. Pref., Nos. 1 to 29,880 ee ee cole Pe a ag OS ed RS et bi— Bs x 4 } 
850,000 Do. 43 % % Ist Deb. Stock e | 100 ine Pa “4 | 108 —106 103 —106 xd ; 
86,000 | Callender’s Cable Construction ~ Eagan ee eo! 6&6 |B iat 1 ; 1 9%— 1 P5— 104 103 
000 Do. do. 5 % Cum. Pre 5 | 6a | 6 | 6 b | 63— Sexd| €3— 53 bh : 
800,000 Do. 44% Ist ‘Mort. Deb. Stock Red. | Stock | 43% | 44 44 44 108}—1105 1G a <A 
491,229 | Cape E. cane +s 1 to 491,222 Sly ero alas 16% | 10 | 6 Nil 1o— 1 Yt 4 
450,000 Castner-Kollner "Alkali, 1 t0 456,00 Sap | ey 4% | 4 | 6 1a— 1sxd) lWb— My 29/6 
224,988 Do. 44 % 1st Mort, Deb. Steck i Se ae 44% | 44% | 97 —1 97 — 
i 1,911,568 | Central London’ Railway, 0 » Stock <3 e+ | Btock | 4 | 4 | 4@ | 4 88 — 85 82 — 84 84 €23 1 
k 544,216 Do, do. , Pref, Stock e. | Btock | 4 i 4 4 | 4 #8 —100 | $8—1C0 j 
r’s 544,216 Do. an ba do. .. ..| Stock | 4 4% 14% 1/48!) 2-0 2 — 
ed 1,4,000 | Clty and South London Railway oh vac Pea | hook, | ae | | i i 41 — 43 2-44 | 4B rs ce 
of 85,000 Creeapton & Co. og go ee | 8B a | | lg— 13 lg- 13 as a 
Py 5 » Ve | 
2 100,000 |{ eect aueo, % tet, Mort, nee. Dobe. 1.0 } | « | 6% | 6% | 6% | 5% | HM a 1 ” “ . 
we * A period,ot nine-months, + Quotations on Liverpool Stcck Exchange. Dal Unless otherwise stated all snares are > sally paid. § interim dividends, 
ial « > § And bonus of 10s, 4 From Manchester Share L ve : 
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ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( continued). 










































































































































+ Unless otherwise stated a]] shares are fully paid. 


§ Interim dividends, 


Btoc Olosin Business done| Rise + 
Present | NAMB z Dividends for the Quomstinas Quotations fortnight ended) _ or 
; Issue, z Share, last four years. Dee. 18th. Jan. Ist. Jan, Ist, 1907. | Fall— 
i t | 19092, | 1908, | 1904, | 1905. H Lowest. 
i 260,000 | Dick, Kerr & Con tum oq * +» |10% | 10% 1Z— 1f 1Z- . .° *e 
; 805,000 _ ~ 6% Cum. =F lto B05, 000 :. 1 ee 6 6% 6 lt cae e ar a . - 
‘ 294,150 44 % Deb Tere ne ee oe | 100 ee i 44% 44 pig fit + .- = 
60,000 Dublin united Trams. (1806), 1 60,000 10 aa 6% | 6% — t * ” 
59,987 6% Pref. berween 1 and 60,000 10 ie 6% $3 6 % 14 — 15 fa 4 oe ee * 
i 99,261 | Edison rs Swan Utd., A” shrs., £3 pd., 1 to 99,261 6 Nil Nil 5 48% 1 2 g— 12 - * 
17,189 ~ _ shares, 0i—017,189 “ 5 Nil Nil % 44% 2 2 = A : 52 a6 ae 
4 319,475 Deb. Stock Red. .. 100 i 4% 4 4% £6 — 88 5 — 87 xd x 303 mS 
} 72,220 eb. Stock Prov. ~—_ basi pd. | 100 5 5 5 5% 90 — 95 90 — #5 ‘ : oo 
114,100 Miectrie pd doer ten 1t0 112,100 . P| 6 4 il Nil {a a ya an . ° 
81, Do. - i? Cum, Pref, 1 81,890 a i 7 7 e 1% 13— 2 14— 2 ° *e ee 
200,000 Do. 4% 44 1st Mort. Deb. Sk. | Stock | 4 4 4 4% 838 — 86 ity ee ee ee 
25,000 General Bleotie ‘Co, (1900), 5 —_ Pref. me 10 5 5 5 rf 5% _ Bs 7 £3 xc oe *e ° 
200,000 Do. 4 ee -. | Stock | 4 4 4 4% 4 — ‘ j . * 
i 78,000 | Gt. N. & Clty Rail Pref. Ora A 4% 1 to 78,000 10 ee , ‘2 4% 8y— 3F ‘ e +e 
3 pope ee “a & —o : — a. ee ee A ee : ; e g Ee a i aa oe oe 
/ x 10. ort. Debs, eo ee eo - = : ss ee 
— meghty's (w, T), Telegraph We Works, gh a. eo 4 20 g 15 g 15 2 ue by _ 4 E er Ve 11g 11 ° 
, 0. lo. ef. — 55 — 6, ae ° ee 
150,000 Do. do. ‘ ort. Deb. Stock Stock 4 a 42 % 106 —108 108 ~—— : - . oe 
~ 60,000 India-Rubber, Gutta-Percha & ‘elegraph Works.. 10 10 4 59 1 17 — 18 16 — 17 x ta . ee 
87,500 tLaverpool Overhead Railway, Ord. . Be 10 1k 12 1} Nil 1g— 18 1g— 1 * * 
__10,000 Do. do. Pref. £10 paia eo 10 5 5% 5 5% 6— 7 Cae ts “Se . 
600,070 ‘sania United Trams (1901), 1 to 50,007 oe 10 ee 8% 6% 8% 84—- 9 85 — ; Si8 a *° 
899,980 Do. do, 60,008 to 100,000 (£6 paid) ne 10 oe 8% 6% 8% BA— 44 34— 43 . a oe ee 
125,000 Do, do. 5 % Cum. Pref., 1 to 125,000 .. 10 ee 5% 5% 5% a 9 8i— 91° 24 . ee ee 
1,881,000 Do. do. 4% 1st Mort. Deb. Stock :.| 100 i t% | 4% | 4% | &— 93 86 —$1 xd] .. “ ‘ 
ome Metropolitan re aes oe a’ efd. .. + os . 5% 5% He ° % i a i a oe “e ee 
y 10. % Cum. Pre eo ee $y 35 oo 580 +. ° ° 
850,000 Do. 44 % Deb. Stock Red. nis ‘ 100 se “e 43% ae 97 —100 99. _ 98 xd 98 . - 
30,000 | Peebles ‘B. ) & Co. 6 % Cum. Pref., 20,001 to 50,000 5 ee ase 6% 6% 4fo— 443 44438 . ° . 
24,500 | Potteries E. Tre., 20,001 to 40,000 & 50,001 to 54,500 10 oo 56% 5% 4% — 7 7 — 7 ee oe a 
24,500 Do. 56% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 10 eo 5% 5% 5 % ik ‘ : Re 1013 ° o 
245,000 | Do. 44% Deb. Stock .. hee {ae ee 44% | 43% | 43% 984—10t on —101 : cE ae 
87,850, Telegraph memes oe and Maintenance 12 20 e 20% |16% | 16% 80 — 32 = : oe ya 
150,000' Do. 4 % Deb. Bds., 1 to 1,500 Red. 1909 100 4 4% 4% 4% 100 —102 100 —1€3 a oe 
8,599,200 | Undergd. BE. R., Lon., 5 % Profit Shar. 8. Nts. .. ee ee oe 5% 5 2 8)— 91 8) — 91 «we ee ee 
640,000 | Waterloo & City Railway, Ord. Stock 100 BA% BA% 84% oR 100 —103 100 —103 ae ae . 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116, 668" 6 84% 8 & Nil il 1— 14 L= 1 a ae | 
66,666 Do. 6% C. P., 30, ‘001 to 80, 000 & 195, 001 to 141, 666 6 =e 6 Nil Nil %43— 8 23- 3t oe _ 
246,574 Do. 4% Ist Mort. Deb. Stock oe ee ee 100 ee 4% 4% 4% 18 — 78 74 — 79 74 + 
ELECTRICITY SUPPLY COMPANIES. 
| | | | | 
| 
14,000 —- (Kent) E. : &P., h to 14,000 vol 1 es 5 { 4%$ — 5 = | ss |e 
7.000 Bo. do. 4% lst. deb, stock :: | 100 se te | $ ue | 99 —101 | 99-101 i aa 
29,798 | Brompton & Kens, ae Ls Sup., Tx'C to — | : : : = . ; % | - : | _ ; | ee ee 
wo, 02 | um. ‘el. | | | | | . oe 
536,876 | Central Electric 8u Pine 4 % Guar. Deb. Stock .. 100 4 ey | 4 4 & ;} 101 —104 1C1 —104 | oe we 
a | ———s wees” a “a emis” of Cane = a | : 10 % ; | : ; ro a - | a 4 | ae oe 
7 | 0. um. Pref. | — 43 43— 4] mee x oe 
81,000 Do, “ Cit Undertaking” $4 Cum. Prf. | 6 42 iy | 4 a2 | Ba— 4% 3h—_ 4 xd | ° = ae 
do. | : 
427,400 Do. 4% a Stock Red. .. | 100 4 2 4% | 4 4% | 100—103xd | 100-103 |. ee . 
49,426 Chelsea Electricity Supply, O a oe ri rt | 6 6% | . 5e— 5B ba— oR | Ce oe ee 
£75,000! do. ia Seb. Stock Red. .. | Stock | 4 4 44 44% | 106 —109 104 —107 xd ae a a 
70,595 | City of ‘Tendon Elec. Lighting, Ord. 40,001—110,695 | 10 5 5 6 6 & | Qh— 10% 94— 104 10% | 10 ee 
40,000 | Do. 6 % Cum. Pref., 1 to 40,000 . ; 10 6 6 6 6 1l1— 12 11 — 12 fooms oe a 
400,000! | Do, 5% Db. 8tk., Borip. ( (iss, atl16)allpd.| .. 6 5 5 5% | 128 —126 1—14xd | .. |. ra 
800,000 | 0. 44 % 2nd Db. 8tk., Prov. Crts.,allpd. | 100 43 44 43 44% 100 —103 99 —1(2 xd ; ee 
poor | sani of ee ~ enone Power, hae gt : : g : 2 oa : & apa— ef a a ° | oe 6 
ef. 2. — — ‘ eo <a 
40,000 | County of London Electric Lighting, Ord. 1—40,000 10 4 @ 4 g 32 5 g Th Th FF ‘a> 
40,000 Do. do, 6 % Pref., 40,001 —60,000 10 6 6 6 6 10h— 1:4 10 — ll 2 a, hes c 
40,000! | a do. : % Deb. Stock oe oe nes 42 42 42 107 —110 1¢5 —1C8 xd a ° ee 
00,000 | do. 44 % 2nd Deb. Stock .. | Stock 9% % 98 —I¢ 1 98 —161 | os x 
80,000 | Bamandson’ 8 Electric Corporation, Ord. Shares .. 5 q 7 7 g 4% 23— 3¢ ‘a Bs ser jr een ee 
000 | Do. do. 6 % Cum. Pre 5. \6 6 5 6 % 43— 64 43— 54 100/- | 97/6 + 
350,000 | Do. do. 43 % 1st Mort Deb. Stk | 100 44 3 ae ae 99 —102 99 —102 99 | a aa 
lu,vuu | Folkestone, 1 to 10,000 oe eo et ws % 54 % = Hi gare i ties ee 
10.900 Do. 5% Cum. Pref.,1t0 10,000... “en ere ree na 5% ~ 45— ae ee se 
$0,000 Do. 44 % 1st. Deb. Stock .. eo «- | 100 ee % ae 44% 99 —102 99 —102 eo es ee 
18,000 | Hove, 1 to 18, ‘ae ae ee % % | 9% 1— 8 73— 81 ee me os 
4 21,000 won ~ ae and Knightsbridge Bleotric Ord. wake ss + e : 2 : . & 94— 103 ola ee éo a 
,000 | eben. Stk. Cc _ - se ° se 
1'1.000 London Electric Supply Corporation, Limited, = 8 Nil Nil 8 4% 13— 23 ‘a Bt oe as oe 
70,000 Do. do. oO. 6 % Pr 6 6 6 e 6 6% 43 i 4 — 6 obi fh < 
8 4,890 do. 4 % 1st Mort. Deb. Stk. Rod, Btock | 4 4 4 4% 95 — 98 xd —5 — ° 96 Da = 
30,000 Metropolitan — Supply, 1 to 100,000 . 5 7 % =| «10 10 & i=— & i- a <i 14 Tk ° 
16,121 Do. 44 % Cum. Pref. 1—71 1106, £8 pd. 5 % 4 Fh— 68 5 ps Bk x 5g <a : 
220,000 Do, % ist Mort. Deben. 'Bto ee ee % 44% fs —112 16 a | axe ee ee ° 
: 250,0001 | 10. Mort. Deben. Stock Siiak. Stock 2 % 95 — 97 94 — 26 xd os = ee 
230,000 | Midland Electric Corporation, 44 % Ist — Deb. | 100 4 % 98 —101 96 — 99 xd 993 eo ee 
67,991 | Newcastle-on-Tyne ee 5 ee 8 % 8% 8% 7 8 7 8 oe ee oe 
: 70,000 | Do. 5% Pref., 1 to 75,000 : sa 5 ie 5% 5% | 5% es as rn as 
10,852 | Notting Hill Electric ees ee 10 6 2 6 & 7 T 2 1 14 1 14 ae ee oe 
64,000 Do. lo. 4% am Mort.Deb... ee | 100 4 4 4 4 97 —100 97 — 100 va ee oo 
20,000 Oxtord, 1 to 96 and 407 to 20,510 ae. mee 5 ne 64% 7 1% 6— 64 6 — 6 es ee ee 
H 0,000 Deb. 8 ee 100 ee 4 4 4% —100 98 —100 oe es ee 
4 40,000 | 8t fuiead and Pall M Mall ‘Blectric Light, Ord. 5 144 144 144 my 9y— 105 94— 104 93 9% oe 
4 20,000 | Do. > 7% Pref. 20,081 to 40,080 5 q y | Whe: 7 — 8 i— 4 és ee 
i 160,0002 | Do. 84 % Deb. Stock Red. .. | 100 a 84 84 84% 95 — 97 94 — £6 xd ae = eo 
j 12,000 | Smithfield Markers Electric Supply, Ord. .. ee 5 4 4 4% 13— 23 Ii- ee eo ee 
} 50,000 | Do. do, do. Deb. Stock | Stock | 4 4 4 4 3— %7 73 — 77 eo oe oe 
: 65,000 | South London Electricity Supply, Or fia tae oe 6 L ] 4 4 23— 8t 23— 4 ae : ‘ 
/ 129,000 | South Met. Elec, Lt, & Power, Ord.. _.. 1 i Nil Nil | 2% im th 3 $3 ee +s 
{ 117,968 0. Do. 1% Pret 1 Nil | 7 1 7% — if Wi— 13 14/- aa a 
| 000 ies -_ Deb. ac. 100 43 44 44 44% 102 —105 102 —105_ - oe ee 
:- g £0,000 | Urban siteotelo ie." 5 rt os oo 5 5 5 5 5 e 84— ri &— oe ee ee 
.. 4 50,000 Do. 5 % Cum. 6 6 6 6 5 4— 4 A ag 44 - ae eo 
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A New Organisation.—On the opening morning of the 
New Year we received intimation of the birth of a new organisation 
under the title of Wholesale Electric Traders, ‘consulting experts 
and trade organisers,” whose offices are at 2, Queen Anne’s Gate, 
Westminster, 8.W. The main object of the organisation—of which 
Mr. C. S. Northcote, M.I.E.E., is chairman and general manager— 
is to bring together for mutual benefit the many and vuried interests 
of the electrical trade, profession and existing associations. We 
Mes shortly to be able to give some further information on the 
matter, 






PROCEEDINGS OF INSTITUTIONS. 


Cheapened Methods of Electrical Distribution. 
By J. H. C. Brooxine, A.M L.E.E. 


(Abstract of Paper Read before the InstrTUTION OF ELECTRICAL 
EncineeErs at Manchester, December 18th, 1906.) 


THE methods which have been recently used for the cheapening 
of electrical distribution may be summarised as follows :— 

1. Overhead wires. : 

2. Increasing the current capacity. 

3. Utilising tramway wires. 

4, Unarmoured cables laid in ground. 

5. Cables laid through blocks of houses. 

Also the wiring of houses upon insulators, and the abolishing of 
meters for lower capital cost in the houses themselves. 

1. Overhead Mains.—Until quite recently many central station 
engineers and consultants would not use this class of work under any 
consideration, and stood in awe of the Board of Trade as the offcial 
spoiler of overhead mains schemes. The Board of Trade, however, 
does not deserve this stigma. Its revised rules for overhead line 
construction may be somewhat grandmotherly in intention, but it 
is a simple matter to persuade it to agree to such lines, providing 
you can prove the necessity, and can satisfy the Board that your 
designs are either in accordance with the official regulation, or are 
thoroughly suitable for the purpose. If one is conscientious and 
takes a reasonable amount of pains in preparing a scheme for sub- 
mitting to the Board’s adviser, there is little doubt about its being 
passed. But there are bold brigand engineers in this country who 
have erected overhead lines without taking the trouble to acquaint 
the Board of Trade of their intentions, whose designs contravene 
most of the clauses in the official regulations, and whose work yet 
appears to stand solidly and to give satisfaction. 

It may be granted that there are numerous cases where overhead 
lines are being used because it is not commercially possible to run 
underground, but it should be remembered that the result of 
American practice with overhead Jines in large towns is that they 
are being put underground as rapidly as possible. In Colonial 
parts, also, where the current has first passed through overhead 
wires, the underground system is superseding them. It may be 
taken as a maxim that for few wires of small section in slightly 
frequented quarters it may be advisable to run overhead, if the 
conditions are such as to prohibit the use of underground cables. 
Where many circuits are required, or in main thoroughfares, under- 
ground cables should be laid. 

As regards the line itself, notwithstanding periodical suggestions 
as to the use of cheaper materials than copper, this much abused 
metal is still the favourite conductor, and is likely to be. 
Aluminium has not been able to take advantage of the high price 
of copper, chiefly, it is said, on account of scarcity of water at 
Foyers. 

Continuously insulating or covering overhead wires appears to be 
necessary in the neighbourhood of chemical works or factories, 
where the atmosphere is charged with noxious vapours. 

Poles are mostly of wood, and this seems to be the best practice 
for lines carrying a-moderate section of copper. Where cables by 
the dozen are carried overhead, as in the blast furnace districts, 
very substantial steel girder structures are built and anchored in 
mounds of concrete. 

Every pole should be closely encased in a sheath of a similar 
material extending from 2 ft. above ground to 2 ft. below ground, 
and this sheath should be finished off at its upper gnd so as to 
facilite the draining of moisture away from the pole itself. Where 
girder supports are used the sections should be stiffer at the ground 
line for this reason. This point is accentuated, as there appears to 
be little attention paid to it in current practice. 

Elaborate staying and strutting precautions for bends are some- 
times unnecessary, except for sharp angles or the heavier lines. 
The tramway engineer merely puts up a heavier pole for curves or 
ends, and this practice may be followed with wooden poles as with 
steel ones, providing a section of eufficient stoutness is taken to suit 
the strain. 

2. Increasing the Current Capacity.—It depends very much upon 
circumstances what the safe current density should be. Small 
cables can be more safely over-run than large ones. Single-con- 
ductor cables are less affected than multiple conductor mains. 
The paper, lead-covered type stands overrunning best, paper 
leadless comes next, with rubber and plain bitumen insulation in 
the order given. 

The more fresh air a cable gets the less it is affected, so that a 
single lead-covered cable laid in a roomy iron pipe will keep 
cooler than a three-core cable bunched up with a lot of others in 
the solid system or drawn into a nest of conduits of small diameter 
and non-radiating material, if they are both run at the same currett 
density. 

If a cable is run at a fairly steady load of 100 amperes, eight 
hours a day, it would be better to use a larger section than for a 
cable which is occasionally run up to 150 amperes for a short period, 
but whose normal load is 50 amperes. A large temporary excess 
of current is not so fatal as a large temporary excess of voltage, but 
what seems to be but a moderate excess of current long continued 
is more unhealthy than the same degree of over-voltage. 

The Northern Counties have led the way in running cables at a 
higher current density than is generally considered proper ; coal is 
cheap there, and copper is dear. It should be borne in mind, 
however, that a current density that will not affect the cable itself 
may seriouslyftrouble the joints upon it. 
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3. Utilising Tramway Wires.—This has been done in the past 
with more or less success. Recently, voltage regulators have been 
put on the market which automatically keep the volts steady, in- 
dependent of variations in load, and by this means it is convenient 
to use the trolley wires for distributing current to isolated com- 
munities, where it would not pay to run a separate main. An 
article in the Etxctricat Rrvirw of September 28th, 1906, gives 
details of the lighting of the village of Whittington, near Chester- 
field, by using the tramway wires and a B.T.-H. voltage regulator. 
Tae difference in cost with its use is said to be £2,000, and the 
apparatus regulates within 1 per cent. when full load is thrown on 
and off. 

4. Unarmoured Cables laid in Ground.—Now that the price of 
copper has caused people furiously to think, it has been decided 
in some quarters to cheapen cables by dispensing with the armour- 
ing, and to trust to luck that nothing will happen, when laying 
mains directly in the ground. 

5. Cables laid through Blocks of Houses, &c.—It is cheaper to 
group several services on to one point, or to run distributors 
through houses, when they are being fed in quantities, than to pay 
for street excavation, and for lengths of service cable, when feeding 
from a main in the street. The cost of service jointing is con- 
siderably lessened, and such joints as are made are left in a drier 
situation. 

The following is a summary of some details as to local practice 
upon these points, which have been kindly furnished by the 
engineers referred to. 

Barking.—Mr. Howard supplits artisans’ dwellings belonging to 
the Council by putting one service into each block with a master 
meter in circuit. Mains run from this through the row of dwellings, 
a service being tapped off at each house. Tenantsare charged: for 
four lights, 6d. per week ; for two lights, 4d. per week. He also 
supplies property owners at one point in a row, through a master 
meter at 24d. per unit, and current is distributed through the block 
to the various meters of the tenants. For arc lamps, current 
meters are not used, but hour meters, upon the readings of which 
the consumer is charged. 

Bury.—Mr. Watson supplies blocks of offices and pairs of 
houses from one service. He has also erected overhead three-wire 
ae in a suburban district, and will extend when opportunity 
offers. 

Chester.—Mr. Britton feeds blocks of cottages by running a 
distributor through them. 

Glasgow.—Mr. Lackie has avoided service jointing in special 
cases by looping distributors in from the street when laying the 
cable, and considers it a cheaper method. In Scotland, workmen 
live in tenements three and four stories high, so that one service 
will supply ix or eight customers. 

Rochdale.—Mr. Atchison runs motors off tram circuits on the 
understanding that current is off at night and intermittently 
when necessary. He hes supplied “in bulk” to landlords in the 
district, who from a single service run insulated wires on 
insulators through the false roofs or cellars of blocks to their 
tenants’ meters. 

Shoreditch.—Mr. Russell supplies model dwellings, at which 
current is switched on from dusk to midnight, and from October 
to March inclusive from 5 am. until daylight. Tenants are 
charged 8d. a week for two rooms and 10d. for three rooms. 

Stretford.—_Mr. Rowland feeds blocks of houses in side streets 
by running a distributor through them, underneath the joists of 
the ground floor. 

The Trafford Park Co. feeds blocks of houses by running a 
distributor through them inside the false roof. The cable is 
brought up the end wall in gas barrel, with a switch fuse, about 
10 ft. high, in locked case. The meters are of the token type, 
worked hy copper deposition, and tokens are purchased only from 
the company. 

Wigan.—Mr. Slevin, in the Pemberton district, has colliers’ 
cottages wired on the insulating clip system, with which he has 
had no trouble. He charges from 8d. per week for four lights 
to 1s. 9d. per week for 18 lights, but it is not a lucrative invest- 
ment at present. 

A certain electric supply company near Manchester ran a 
service in 1896 through the cellars in 24 shops, from a trans- 
former situated in the middle of the block. The cables were 
rubber insulated singles in tarred wood casing. There has been 
no trouble to date, and the arrangement was cheap and brought 
custom. In connection with an eight-house block served from one 
transformer service by this company, a 14-xw. transformer has sup- 
plied, at 100 volts, Jamps equivalent to 4,800 watts during the last 
four years without complaints as to pressure or trouble on the 
transformer. 

Cheapened Wiring.—The wiring of houses by clamping insulated 
wires between porcelain cleats has much to recommend it. The 
system is largely used on the Continent, and is coming into more 
general use in the North of England. There appears, however, to 
be a prejudice against the system in England. The beauty of this 
cleating arrangement is that the wires can be taken out if necessary ; 
and it may be said to compare with encased wires as overhead wires 
compare with underground distribution. 

Meterless Charging.—The non-use of meters saves in many ways. 
The meter is a big expense on a small installation. The meter 
reader does not work for nothing. Meter testing is a nuisance. 
But it is very clear that consumers without such a restrictive 
influence often burn their lamps so long as to immolate the profits. 
In the Ebbw Vale district of South Wales this difficulty appears to 
have been overcome by the consultant, Mr. R. P. Wilson, who has 
installed sealable holders for lamps, and charges 1s, 2d. each for 
lamp replacements, with a rate of 8s. per 8-c.P. lamp per annum. 
Mr, Wilson's opinion is that this system, by saving the cost of a 





meter, is of value with two or three-light customers, who by their 
quantity are a profitable class in some districts. It is conceivable 
that the consumer will appreciate that the sooner he burns his lamp 
out, or dims it by excessive use, the sooner will he have to pay for 
anew lamp. ‘The-sealing-lug in this lamp is fixed in place of one 
of the pins at the side of the usual bayonet lamp-plug. 

Foreign Practice.—In large towns both feeders and distributors 
are armoured cables laid directly in the ground, but if the soil is 
impure (due to the barbarous use of the gutters for sewage con- 
veyance) the trench is partly filled with sand, and the cables are 
Jaid in this. Creosoted planks are sometimes placed over these 
mains, and Dr. Kapp used rolled steel covers with satisfaction in 
his practice. Overhead mains are the exception in Germany, 
except in the smaller towns, but in Switzerland mains are 
frequently carried overhead, both for H.T. and u.t. Swiss HT. 
systems are sometimes carried on masts of concrete, which look 
heavy, but won’t wear out.. A peculiar German practice is to use a 
couple of armoured cables for the outers, and a bare copper cable 
for the neutral of a three-wire system, all laid direct. 

In Italy, as mentioned by Mr. Fedden in his recent M.E.A. 
paper, it is the practice to run distributors on insulators attached 
to short wooden posts, which are supported by means of iron 
brackets fixed to the upper parts of the houses. 

I have discussed the subject of cheapened distribution with 
several central station engineers, whose opinions agree as to the 
comparative waste of time and energy involved in hunting after the 
small consumer of light. Under the usual conditions the game is 
hardly considered by them to be worththe candle. Such irritating 
work should devolve upon someone specially capable, whose salary 
would be more than repaid by the impression he makes on the 
load curve. 

The Newcastle Electric Supply Co.’s motto appears to be summed 
up as: “Lay the main to get the consumers ”; as a consequence, 
almost every street is blessed with the presence of electric mains, 
and this plucky policy must help the output considerably. 


« 


DISCUSSION. 


The Chairman (Mr. T. L. Miner) said that in the case of 
distribution mains for lighting and power the current capacity of 
the mains could not be increased very much because of the Board 
of Trade regulations. When the tramway system was first started 
in Liverpool, motors were supplied off the traction feeders, and 
there was a large works at Atherton supplied in the same manner. 
The charges for meters in many districts bore very heavily on the 
small consumer, and he agreed with the author that these charges 
should be done away with. The small consumer was a valuable 
one, as he generally had all his lamps in use, whereas in a large 
house only a portion were on. He mentioned a case where a 
builder wired some 300 houses, Arrangements were made to 
supply him in bulk, and he charged the tenants. A tramway pillar 
was fitted with a meter and maximum-demand indicator; from 
there cables were laid down streets and looped into each house. 

Mr. MorsHEAD, as a cable maker, was an advocate of overhead 
mains in the poorer districts, as he considered it would eventually 
lead to laying an underground distributor later on. The cost of an 
overhead main was about one-third the cost of one underground, 
and the reason that overhead mains were being replaced by under- 
ground, was that the former were too small for the work. There 
was a considerable amount of overhead work going on in the 
Middlesbrough district. In America wooden pins were taking the 
place of iron bolts for insulators. The lighting of Whittington 
referred to in the paper was from the feeder pillar, and was work- 
ing satisfactorily. Some seven or eight years ago jute-covered un- 
armoured cables were laid direct in the ground in Leith, and had 
given no trouble. He thought unarmoured cables were very good 
for general use. 

Mr. CHaMEN said he believed that in time all cables would be 
overhead owing to all the room being taken up in the street. 
There were places where a piece of string could not be laid, and an 
overhead wire could be tapped where the street could not be taken up. 
With regard to meterless charging, he was afraid there was no 
other way than charging the landlord. The working man was a 
good consumer, as he generally burned his lamps a long time. He 
thought the motto for main laying should be “Find the consumer 
first, and lay the main afterwards.” 

Mr. 8. J. Watson said that cable laying was very costly; it did 
not compare at all with the cost of a small lead pipe for water and 
wrought-iron pipe for gas. The author had not mentioned any- 
thing about laying bare cables in conduit, a system which he 
believed was being used to a great extent; on a three-wire system 
of some size, say, 0°5—0°2—0°5 sq. in., it was possible to save some 
3s. or 4s, per yard by that method. The overhead line in Bury 
referred to in the paper was about 800 yards in length, and was put 
up to supply two large houses; to supply them underground was 
commercially impossible. The poles were 7 in. diam. at top, and 
10 in. at bottom,. and 31 ft. long, there being about 6 ft. in the 
ground bedded in concrete. The outers were at the top, and the 
middle wire split at the bottom. The cost of laying a main of that 
description—say, No. 2 S.W.G. outers—was about £300 per 
mile against £800 for a solid or draw-in system, a saving 
of £500 per mile. Another advantage of the overhead 
system was that if the section of copper had to be in- 
creased or the line had to be discarded nearly all the material 
could be recovered. He did not think it was possible to increase 
the current capacity of mains very much, owing to the regulation 
pressure drop, nor did he think it advisable to connect to the 
trolley wire, but rather to the feeders, and even then the troubles 
of the trolley wire would be felt to some extent. Unarmoured 
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cable laid direct would not be used very much, and should be pro- 
tected in some manner. To lay it in made-up ground would 
shorten its life very much, The revenue derived from supplying 
offices and small dwellings did not warrant spending money on a 
separate service foreach. - 

Mr. WHEELWRIGHT asked how the consumers who were supplied 
from trolley wires or traction feeders were charged, and whether 
the Corporation received payment twice over—viz., from tramways 
department and consumer. 

Mr. C. C. AtcHISON said it was easier to connect to the trolley 
wire than the feeder, and one did not always want to break up the 
street. He did not supply lighting from trolley wires on any 
account. There was a difficulty in finding room for cables in some 
streets, but perhaps, in the future, the gas mains would be taken 
out, and leave room for the cables. He would not like to risk 
unarmoured cable without some protection. 

Mr. H. W. Witson said he had had experience in laying bare 
cables in conduit; it had to be carefully done and supervised. 
Aluminium was good for this class of work. He thought that the 
people who advocated aluminium strongly were those who had not 
used it. On an estate where there were 700 houses supplied by the 
landlord, overhead mains were run down the backs of the houses, 
and a weekly charge was made. A cut-out was fitted which came 
into action when more than six lamps were on at one time, and 
the consumer had to send round to the landlord to have it put in 
again. Overhead mains for outlying districts were inevitable. 

Mr. C. E. Know es said he had charge of about a mile of over- 
head mains at Glossop, supplying motors for quarry purposes at 480 
volts. They gave no trouble. 

Mr. J. Frira asked if there was any likelihood of getting a 
lamp of higher voltage than the 250-volt incandescent lamp. 

Mr. J. H. C. Brooxine, in replying to the discussion, said he did 
not think overhead mains would ever be used in large towns. They 
were generally used for outlying distributors. His experience of 
bare copper in ducts had not been a very happy one. Some pro- 
tection was necessary for poles at the ground level from the action 
of the soil, and atmosphere, and for other reasons. Recently he saw 
some aluminium tee-joints, which looked a very good job until they 
were handled, when they came away from the soldering material. 





Some Phenomena of Commutation. 


By Prof. F. G. Barty, M.A., and W. 8. H. Crecuorne, B.Sc. 


At a meeting of the Glasgow Section of the InstiTUTION oF 
ELECTRICAL ENGINEERS, on December 11th, Mr. W. W. Lacxizin 
the chair, a discussion took place on the above paper, which was 
read at the previous meeting, and was abstracted in our last issue. 

In opening the discussion, the CHarrMAN said that it was 
commonly supposed that the ohmic resistance of carbon, such as 
was used for street-lighting purposes, decreased with the rise in 
temperature. In the laboratory under his charge they had carried 
out some tests which went to show that the resistance of carbon as 
usually supplied for arc lamps was constant up to a red heat. The 
speeds of the commutators on the machines in use in the Port 
Dundas Electricity Works agreed with those given in Prof. Baily’s 
paper. The 500-kw. machine had a speed of 1,700 ft. per min., 
and the 1,500-kw. machine had a commutator speed of 3,000 ft. per 
min. The pD.c. turbo-generator in the St. Andrew’s Cross Works 
had a speed of 8,000 ft. per min. The pressure of the brushes on 
the commutator varied from 30 oz. to 50 oz. with carbon brushes, bat 
was as high as 73 oz. per sq. in. with copper brushes. A common 
article in use in the Corporation’s generating stations was the 
ordinary paraffin wax candle for lubricating the commutator. The 
indiscriminate use of commutating poles was undoubtedly wrong. 

Mr. Henry A. Mavor said that Prof. Baily’s conclusions were 
fully justified by his experiments, and the hypotheses which he 
had laid down were quite as fully established by practical 
experience. It had long been evident to most of them that the 
empirical calculations of voltage and other things had only an in- 
direct bearing on sparkless commutation. If they designed their 
machines with everything that could be desired in the way of 
satisfactory calculations as to the reactive voltage, they would some- 
times find a machine which was quite unworkable. Most of them 
had different limits for the reactive voltage for small machines 
and for large ones. Now if the reactive voltage were the main 
thing to safeguard, it was difficult to understand why they could 
work safely with a reactive voltage as high as 8 on a large machine, 
while it was not safe to exceed 2 on asmall machine. Vibration 
might arise from many causes—from the commutator being out of true 
running, or made of unsuitable metal. That was a conclusion which 
he had recently come to from the fact thatthey had a general super- 
stition now against making commutators of any cast metal because 
of the risk of the impurities rendering the friction inconstant and 
uncertain. Friction in itself was not a very serious matter, but it 
produced vibration and brought about very uncertain results. 
Having got a commutator of a homogeneous metal whose properties 
were known, and could therefore be dealt with by means of a suit- 
able brush, they were again face to face with the condition of the 
surface of that material, and they were aware now that a hard-drawn 
pure copper commutator with suitable surface might become very 
troublesome in the presence of certain matters which might accu- 
mulate whether it was running or at rest. For example, the dust of 
textile fabrics was most injurious to the running of a commutator. 
He desired to get back from the carbon brush to the copper brush. 
When they could. see a machine that had been in use for 20 years 
with copper brushes, subjected to changing loads and other 
Vicissitudes, withthe commutator in perfect condition, there did 


not seem any essential reason why they should incur the loss duc 
to the use of a carbon brush. 

Mr. W. B. Sayers said that he had experimented with the 
means of obtaining sparkless commutation with fixed brushes and 
various devices, and he had met with a certain amount of success in 
that direction. When the carbon brush came into the field, it seemed 
to do very easily what they had found a troublesome and difficult 
thing. However, it was clear that the carbon brush was not the 
complete solution of the matter, as they saw now all kinds of com- 
mutating poles and devices being introduced, which were said, at 
the time he spoke of, to be quite unnecessary. 

Mr. Morgison said that with regard to paraffin wax, great care 
should be taken to see that the commutator was not too hot when 
the wax was put on, or it would disappear immediately, and would 
have no effect. Again, if the commutator was too cool, the melting 
point of the wax would be higher than the temperature of the 
commutator itself, the contact resistance would be very high, and 
the wax would get into a sticky condition, and make the brushes jam. 

Mr. Kretso asked why the experiments were not carried beyond 
60 amperes per sq. in.? : 

Dr. J. T. Borromiey, in a written communication, said he wished 
that the experiments had been more judiciously planned. The 
pressures were said to range from 7 oz. to 46 oz., but the numbers 
chosen were 7, 12,18 and 46. He could think of no relation between 
these numbers, and if they looked at the curves, they were spaced 
so irregularly and in so peculiar a manner, that one could scarcely 
help thinking that there must be some factor concerned in the 
result which was not being taken into account. The speeds, too, 
chosen for experimenting had no simple relation with each other. 
In spite of the great difficulties of the inquiry, the authors 
had obtained results which were wonderfully concordant. The 
authors referred to the curve in the paper, representing the 
values of £/i where © was the u.m.r. and i the current; and the 
‘“‘ curious form” of this curve was commented on. Looking, how- 
ever, at the points which showed the ascertained values of the 
ratio, it seemed to him that there was no justification for making 
this curve a curve of wave form (curve with two contrary flexures). 
A nearly straight line or a flat arc of a circle would pass as closely 
through these points as did the curve which the authors had drawn.. 
The curvature also to the left side in this figure was much too 
great. The results obtained with lubricated brushes were highly 
interesting. It was not, perhaps, quite generally known that 
even in the case of the plugs of a resistance box, the resistance at 
the plugs was markedly reduced if the plugs were thinly smeared 
with light paraffin oil. Probably, the paraffin helped to clean 
away the film of oxide which invariably covered the brass surfaces, 
no matter what trouble was taken to remove it. Also the film of 
paraftin was more easily pressed aside from between the brass sur- 
faces which came in contact than a corresponding film of air. In any 
case, the result was certain. At the same time he must say that 
his experience was altogether against lubricated brushes. The 
copper or other metal of the commutator segments did not, and 
could not, wear down exactly the same as the mica which insulated 
the segments, and the mica got wetted with the lubricant. The 
particles of metal or carbon from the brushes tended to stick to the 
mica instead of being blown away, as was the case when the surface 
of the commutator was quite dry, and a tendency to spark was the 
invariable result. 

Mr. CLeGHoRNE referred to the statement that the leading edge 
of the brush should be of low resistance, and the trailing edge of 
high resistance. While that was quite feasible in a fixed machine, 
in the case of reversible machines, such as they had in tramcar 
work and the like, it would be interesting to know how the com- 
posite brush would work with a central core of high-conductivity 
copper and laminations on either side of high-resistance carbon. 

Prof. Barty also spoke in reply to some of the poirits raised. 





The Heating Coefficient of Magnet Coils. 
By G. A. Listmr, B.Sc. 


This paper was read before the Birmingham Section of the 
INSTITUTION OF ELECTRICAL ENGINEERS, and was abstracted in 
our last issue. 

Mr. Henry Lea, who opened the discussion. gave some inter- 
esting figures relating to the radiating properties of iron pipes, a 
subject closely connected with that of the paper. He found that 
1 sq. ft. of hot iron would dissipate 2°14 B.rH.v. per hour per 1° F. 
difference of temperature. Taking 70° F. (39° C.) as the tem- 
perature rise, which was the figure he always specified, he showed 
that 20°9 sq. cm. of such surface were required to dissipate 1 watt, 
and that the corresponding heating coefficient was 20°9 x 39 = 815. 
So high a temperature rise as 50°C. (90° F.) at full load would 
leave no margin for overload. 

Mr. A. M. Taytor thought that the measurement of the temperature 
rise of field coils by means of increase of resistance would soon be 
adopted here. The coeflicient fell as the temperature increased. 
This might be due to convection effects, which would tend to 
increase with the increase of temperature. With regard to the 
stationary coils of large a.c. generators, he had been much 
interested in the question as to how the temperature rose when the 
peak load came on, the generator having been running under, say, 
normal full load conditions for some time previously. Designers 
would soon have to meet a demand for a generator to give 100 per 
cent, overload during the short period of peak load. 

Mr. OrserticH said that proper consideration of ventilation 
should enable the designer to save a considerable amount of copper 
in the case of high-speed machines. He worked with the outside 
surface only, and by obtaining the coefficient for each type of 
machine, and plotting against speed, he took into account the 
ventilation of the machine. 
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Mr. Lzo. Murpuy thought that the slight differences in air and 
in the core could be varied and even inverted by using different 
formens and different fits over the core. He would like to know the 
colour of the coils tested. 

Dr. R. T. GuazEBROOK, in a written communication, said that the 
general result of Mr. Lister’s interesting paper seemed to be that 
there was no such constant as the heating coefficient, as he defined 
it. The simplest assumption one could make for the amount of 
heat lost by radiation from a surface element s which was at a 
temperature /° above its surroundings was that the loss per second 
was his, where h was the radiation constant, or exterior con- 
ductivity. 

Assuming that h was a constant over the whole surface, then the 


total loss per second = fe t ds = hs t, when ¢, wasthemean 


excess of temperature over the surroundings of the surface layers, 
not of the whole coil. If the temperature was steady then the total 
loss must be equal to the watts expended ; thus they had— 

s 


1 
Watts = Ast,or = - ee he. ae Oe 
P Z h watts : 


1 f 
using Mr. Lister’s notation. Thus 5 corresponded to hi3 c,, the 
t 


heating constant, but the temperature in the equation was not the 
mean temperature of the coil, which was measured by the change 
in resistance, but the mean temperature of the surface of the coil, 
which was quite different. If there were a constant ratio between 
these two mean temperatures, then the law given in the paper 
would follow, but he thought Mr. Ray ner’s curves showed that there 
was no such constant ratio. Again, he felt sure it was a mistake to as- 
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sume that the coefficient was the same for all the surfaces of the coil. 
In the discussion on Mr. Rayner’s paper (Juurnal I.E.E., Vol. 34, 
p. 711), he had shown -how values for both the interior con- 
ductivity 4, and the exterior conductivities, or radiation constants, 
hu, hg of the coils might be found—A; relating to the outer surface, 
and fh, to that in contact with the core. The two quantities 
differed notably, i, being of the order of 4 A;, so that it was im- 
possible to determine the mean rise of temperature from a know- 
ledge of the surface and the watts by means of a single coefficient. 


As he had already said, the ; of his formula was the c,, or heat- 
t 
ing constant, defined, however, with reference to the mean rise of 


surface temperature, but in com the actual numbers it must 
be remembered that his A related to a square inch, while Mr, 








Lister’s c, referred to a square centimetre. What could be done 
possibly, was to obtain by careful experiment the values of k, ly 
and /, for coils similar in design and material to those which were 
to be used, and to base calculations applicable only to such similar 
coils on these figures. 

Dr. ALFRED Hay (written communication) said the relative 
importance of the parts played by radiation, convection and con- 
duction still seemed to be obscure, but from Mr. Lister's experi- 
ments it would appear that conduction and convection were quite 
as effective in producing cooling as radiation. The marked 
influence of good ventilation pointed to the fact that convection 
wa3 an extremely important factor. In the case of a coil freely 
exposed to the air over its entire surface, the radiation effect 
could, to some extent, be differentiated from the convection effect 
by certain experiments which he proposed. 

Mr. H. M. Hoxsart wrote pointing out that in the figure 1,500 
quoted by Goldschmidt, the whole surface of the coil was taken as 
cooling surface, and the rise was taken by resistance measurement. 
Reckoning this figure on th> external cylindrical surfaze of the 
coil would reduce its value to about 600. The rise by resistance 
measurement might be taken as 1°65 times the thermometrically 
determined temperature rise at the outer surface of the coil, and 
thus the value 600 would be further reduced to 364. This value 
was in good agreement with the value 365 given by Esson, and 
was also, with due regard to the numerous factors which influenced 
the heating, in fair agreement with Neu and Levine’s value of 720 
by resistance measurement, which reduced to om = 435. In 
the year 1898, Mr. R. C. Clinker, at his request, made a compre- 
hensive series of tests concerning the thermal occurrences in field 
spools. In the accom- 
panying figure he had 
arranged a few of Mr. 
Clinker’s results in a 
form which brought out 
the bearing of the 
peripheral speed of the 
armature upon the 
temperature rise of the 
field spool, and also 
showed the way in 
which the temperature 
rise varied at different 
parts of the coil. They 
saw from this figure 
that when the armature 
was at rest the layer 
next to the magnet 
core, and the outside 
layer, had practically 
the same temperature, 
but that whea the arma- 
ture was ruoning at a 
peripheral speed of 
10 metres per second, 
the outer layer had a 
much lowertemperature 
than the layer next the 
magnet core. It was 
very important to avoid 
taking the results of 
tests on a single spool 
as guidance for other 
cases. According as a 
spool was completely 
bound up in insulating 
materials or left ex- 
posed on all sides to 
air, the temperature 
rise and the tempera- 
ture distribution be- 
came greatly modified. 
In a general way, how- 
ever, Rayner’s later 
tests, in which he 
obtained a ratio of 
maximum to mean 
temperature of about 
1:15, confirmed fairly 
well the results of 
el. Clinker’s 1898 tests. 
Fosilion Another very exhaust- 
series of tests 

were those made by 

Dettmar in 1900 on 
the effect of temperature on cotton coverings. These tests 
showed that in the course of time at emperature of less than 
100° C. caused decided deterioration. The more recent tests 
of the National Physical Laboratory on large numbers of insulat- 
ing materials, showed that with all these materials deterioration set 
in at a temperature of not over 125° C., and in most cases the 
temperature at which deterioration occurred was considerably below 
125° C. With a knowiedge of these results it was certainly unde- 
sirable that the highest temperature existing in any part of a coil 
wound with cotton-covered wire, should be much over100° C. If 
the hottest part of the coil was at a temperature of 105° C., the 
mean temperature, as determined by resistance measurements, 
would be about 90°C. Taking the temperature of the surrounding 
air as 30° C., it was evident that the temperature rise as determined 
by resistance measurements should not be more than 60°C. Mr, 
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Clinker’s tests, and also the subsequent tests made by the National 
Physical Laboratory, showed that in many cases the temperature 
rise as determined by resistance measurements, exceeded by more 
than 60 per cent. the rise as determined thermometrically. Thus 
the thermometrically-determined rise should not be permitted to 
exceed 374° C, and it was evidently not advisable to raise the pre- 
sent customary permissible temperature rise of 45° C. but rather to 
reduce this. Allusion was made in the paper to a coil in which the 
cotton coverings of the wires were impregnated with a certain 
material which resulted in a decreased temperature rise. He 
believed that the first earnest attempt to develop and properly 
apply such materials was made by H. W. Turner, about the year 
1901. It had been difficult to demonstrate the effectiveness of 
such a material as regards decreasing the temperature rise, owing 
to the fact that it tended to make all parts of the coil assume a 
more nearly uniform temperature, i¢., when such a material was 
used, the mean temperature as determined by resistance exceeded 
by a smaller amount the thermometric temperature than would 
otherwise be the case. For these and other reasons he was strongly 
in favour of the introduction of the practice of determining the 
temperature rise by resistance measurements, instead of by thermo- 
meter. Were this practiced generally, a temperature rise of 50° C. 
above the surrounding air would be thoroughly conservative, but so 
long as the temperatures were determined by thermometer a 
“ nominal” temperature rise of from 40° to 45° above surrounding 
air was already rather higher than it was desirable to‘permit. The 
trouble was that no individual engineer could introduce such a 
comparatively new practice as that of invariably expressing the 
temperature rise of field spools in terms of the result of resist- 
ance measurements. Should any designing engineer attempt todo 
this, he would bring upon himself the charge of employing higher 
temperatures than other designers, whereas he might actually be 
working to lower temperatures. This was only one instance 
among many others which rendered it highly desirable that the 
issuing of standardisation rules for temperature rise should not 
be further delayed. It was very difficult to generalise as to values 
for the temperature rise per watt per sq. cm. of radiating surface. 
The inflaence exerted by the rotating armature on the temperature 
of the field spool depended very greatly upon the means adopted 
to ventilate the armature, and upon the consequent amount and 
temperature of the air passing from the armature to the fizld. The 
use of interpoles was decidedly disadvantageous from the thermal 
standpoint, for they obstructed the emission of beat from the field 
spools, and introduced an additional considerable loss through the 
heat generated in their own windings. In general, the cooling 
would be more effective the greater the polar pitch at the air-gap, 
but there were also, of course, a great many other factors influencing 
the result. 

Mr. E. H. Rayner, in a written communication, said that when 
attempting to find some basis which would indicate the efficiency 
with which field coils of very different patterns would radiate heat, 
it seemed to him that the temperature which would be attained if 
unit quantity of energy were dissipated from unit area of the coil 
per second, was the best indication of this useful quality. For 
various reasons he took the external area plus the flanges as being 
the radiating area. However, he thought, with the author, that 
the total area, including the surface next to the core, might well 
be included. With this limitation, and using inches instead of 
centimetres, the two columns 20 and 22, page 655, of his paper 
gave the heating coefficients as defined by Mr. Lister, except that 
column 20 gave the results using the maximum internal tempera- 
ture instead of the mean temperature which was used in column 22. 
This constant for shunt coils varied from 100 to 250, or in Mr. 
Lister’s units (2 54), 650 to 1,600, so that the figures on page 16 of 
the paper referring to open type machines to which his experi- 
ments referred—namely, 1,250 and 1,500 for 50 and 500 kw.—were 
on the safe side. These factors must be used very carefully in any 
given case, and until information was obtained from any build of 
coil it was not wise to trust such coefficients obtained from other 
and dissimilar coils except as very rough approximations. What 
he would especially draw attention to was the low value 
given above—650 as compared with 1,600 the upper limit. It 
must be remembered that these values were obtained on running 
machines, and, as it happened, of a similar size, 500 kw.. A proper 
consideration of the design of field coils, from a radiative point of 
view, as well as from a consideration of the ampere-turns required, 
might lead to a saving of several hundredweight of copper in large 
machines. He had been assured that, in the case of the manufac- 
ture of small machines, this aspect of the subject had enabled such 
economies to be made in field copper as to convert a commercial 
loss into a profit. This emphasised the importance of any p:per on 
the subject, and he would advise designers to see that they were not 
using unnecessarily too much covering, of poor heat conductivity, 
on their coils. 

Mr. ALEXANDER RUSSELL, in a written communication, said that 
he thought the term “ heating coefficient ” was not a good one. 
He would suggest the word “emissivity.” on the analogy of 
“surface emissivity” in heat. Theoretically, it would be better 
to take the temperature of the outside of the coil instead of its 
mean temperature, but the accurate measurement of the outside 
temperature was very difficult in most practical cases. The question 
arose—did this emissivity vary much with the temperature? Mr. 
Lister had drawn a curve showing how the watts radiated per 
square centimetre varied with the temperature rise for a coil 
supported in air. If w denoted the watts radiated, s the surface, 
and ¢ the mean temperature rise, the equation to the curve was 
w/s = (06 + 0°0016¢) ¢/1000, and for small values of ¢ the 
“emissivity” might be taken equal to 0:0006 watt per square 
centimetre per degree difference of temperature. For? = 50° C. 
the “ emissivity ” would be about 13 per cent, greater. In this 


country they generally assumed in commercial testing that 
a = 0'00428, but in America they take a = 0°0042. The calculated 
temperature of the coil was, therefore, 2 per cent. better in 
America. 

Mr. C. F. Smirx (in a written communication) said that with 
regard to the cooling effect of the surface of the coil which was 
next to the iron, it seemed that a good deal of uncertainty. still 
existed as to the relation between the effectiveness of the conducting 
power of the iron, and the radiating power of the surfaces exposed 
to air. From actual measurements it would appear as if the metal 
former was far more effective in promoting the cooling of the 
coil, when so arranged as to leave an air-space between itself and 
the pole. The ventilation thereby produced appeared to be far 
more effective as a cooling agent than the increased heat-con- 
ductivity due to metal-to-metal contact between the former and the 
pole. One difficulty i1 dec‘ding absolutely oa a heatiog co- 
efficient, which could be applied to coils of all forms, was the varia- 
tion in the ratio maximum temperature: mean temperature, In Mr. 
Rayner’s values, there was an extreme variation of about 10 per 
cent. in this ratio. As pointed out by Mr. Golds:hmidt in the dis- 
cussion following the reading of his paper (Proceedings Inst.B.E., 
Vol. 34, 720), there was a practically constant relation between the 
differences, mean-external temperature, and maximum-mean 
temperature. Thus the difference between maximum and outside 
temperature was practically 50 per cent. higher than the difference 
between mean and outside temperature. By measurcment of the 
mean and external temperatures, it was thus possible to estimate 
closely what the maximum temper:ture inside the coil was. 
From this point of view it might be well if engineers would 
record both mean and external temperature rises when testiog their 
machines. 

Mr. Lister, in his reply, emphasised the fact that the figures 
given on pages 15 and 16 were put forward as a consistent range 
of approximate values only, and that as stated in the paper reli- 
able accurate figures for working conditions could only be obtained 
by direct experiment on a particular type of coil and machine, and 
then applied only to the same type. Mr. Lea’s reference to iron 
pipe was interesting. Iron pipe was probably a better radiator 
than the surface of a field coil, and it was usually so fixed that it 
worked under much better conditions. The figure for the heating 
coefficient of 1,025 (Table ILI) was obtained on a type of machine, 
the field coils of which were very favourably pleced. The figure of 
1,550 referred to the modern multipolar protected type. He 
agreed with Mr. Taylor that convection might be one of the 
causes of the falling of the curves; but it was also largely 
accounted for by Stefan’s law of radiation. In reply to Mr. Murphy, 
all the coils which he had tested were black except coils III and 
V, which were varnished with shellac. He had been very much 
interested in Dr. Glazzbrook’s treatment of the problem. But it 
had appeared to him that in addition to determining & for each 
type of coil, it would be necessary to determine the exterior con- 
ductivities 4; and Ay under all the various conditions of type, speed 
and load. Three ranges of experimentally determined figures 
would have to be employed, and he thought that most designers 
would prefer to use one coeffisient only. Dr. Hay’s suggested tests 
should give very valuable data. He was afraid that tests on cor- 
rugated coils would not give very practical results. He had not 
suggested that Esson’s 355 should be comparcd with Goldschmidt’s 
1,500 on the same basis; in the following paragraph he had given 
the same reasons for the disagreement as those numerically worked 
out by Mr. Hobart. Mr. Hobart bad shown avery close agreement, 
but it depended upon the figures taken for the two ratios which had 
to be used. 





LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names 
may be made, Answers are furn ished by a barrister-at-law.] 


No. 62.—Electricity Mains.—Provimity to Gas Pipes. 


“ Tex TeRRAE” writes:—‘ Electric light mains are being laid 
in the district, three wire direct-current so/id system, 440 between 
“ outers.’ The gas authorities (corporation) are trying to demand 
that no cable shall be laid within 18 in. of their gas mains. We 
offer to keep 9 in. away, but not more. How do we stand 
legally ?” 

*.* Provisions relating to the laying of electric mains near gas 
pipes are contained in the schedule to the Electric Lighting Clauses 
Act, 1899. Itis there provided that an electric ligtting company 
or undertakers providing electricity, requiring to lay mains near gas 
pipes, must give notice to the gas company and must “conform with 
such reasonable requirements as may be made by the owners... 
for protecting every pipe.” They must not allowany main to touch 
any pipe unless the main is insulated in the manner approved by 
the Bard of Trade; nor may they allow any main to touch any 
pipe without the consent of the gas company. Any question or 
difference which may arise must be determined by arbitration. 
Having regard to the premises, the question is whether the require- 
ments of the gas company are reasonable or not. The Act specifies 
no particular distance. It would seem that a distance of 9 in. 
ought to be sufficient where the mains are well insulated. That, 
however, is a technical question. 
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No. 63.—Private Supply of Electricity.— Wires across Roads, 


“ A.” writes:—" In a recent issue of the ExzorricaAL Revizw, 
in the answer to query No. 61, it is stated that, where 
an electric supply is given by a private company or person, 
and not under provisional order, such private company or 
person may, without the consent of the local authorities, 
carry their mains overhead, provided that they comply with 
the Board of Trade regulations. The opinion expressed on 
this point is interesting, not only to myself, but possibly also to 
many others, and it would add to the interest if the author of the 
opinion in question would state (a) the grounds upon which it is 
based. In his reply, perhaps he would also give us his opinion as 
to (b) what protection the owners of wires so placed across streets 
would have against an action by the local authorities for their 
removal, or the local authority removing the wires themselves, and 
recovering the expenses of such removal in a summary manner from 
the undertaker, as is provided under Sec, 14 of the 1882 Act; and 
further, (c) would the owners of the wires in question have any 
protection against any person or persons removing or cutting them 
down? (d) I think that Sec. 14 of the 1882 Act and Sec. 10 of the 
Electric Lighting Acts of 1899 together make it clear that no elec- 
trical wires are lawfully laid overhead across any street by any 
person or company unless first of all the consent of the local 
authority and also that of the Board of Trade have been obtained, 
and that the owners of wires laid across the street under other 
conditions, place them there entirely at their own risk.” 

*,* With regard to (a) the fact that a private company or person 
may supply electricity is clear from a consideration of the Electric 
Lighting Acts, which have no application to such undertakings, 
unless there is a provisional order or other statutory power. The 
statement that mains may be carried over streets without the con- 
sent of the local authority is generally accurate; but in London 
the provisions of the London Overhead Wires Act, 1891, and 
in districts where the Public Health Acts Amendment Act, 1890, 
has been adopted, the by-laws made under these Acts would have to 
be complied with. In other districts, unless the local authority 
happens to own the soil on either side of the street (which it 
seldom or never does) the person supplying electricity may sus- 
pend his wires over the road by agreement with the frontagers, 
provided, of course, they are not hung so low as to impede the 
traffic; and subject, of course, to the regulations of the Board of 
Trade referred to in the answer to query No. 61. As to (b) the 
local authority would have no right whatever under Sec. 14 of the 
Electric Lighting Act, 1582. As to (c) if the wires were cut or 
interfered with by the local authority or anyone else, the owners 
could bring an action for injunction and trespass (Finchley Electric 
Lighting Co. 'v. Finchley U.D.C. (1902) (1 Ch. 866). As to (d) 
the person or company referred to in Sec. 14 of the Act of 1882, is 
a person or company authorised by Parliament to supply electricity. 
It does not mean a person supplying electricity on his own account. 
It may be mentioned that the law relating to the supply of ¢lec- 
tricity is conveniently summarised in the new edition of “‘ Emden’s 
Building Contracts” (fourth edition, 1906) at page 347, et seq. 





No. 64.—Patent—Licensee.—Manujacture of Patented Article in 
Foreign Country vhere Patent is not Protected, 


“X ” writes :—‘‘ Referring to the communication in your issue of 
7th inst. on the subject of ‘Licences to work Patents,” will your 
contributor say what would be the position of a patentee under the 
following conditions :— 

“The licensee under an English patent obtains an order for the 
patented article for use in a foreign country where the patent has 
not been taken out, the order being given and the payment made by 
the English representative of the foreign user. Can the English 
patentee claim a royalty from the licensee, if the latter constructs 
and supplies the article-(patented in England) in the country where 
no patent for it exists ? 

“To take an instance:—A firm of manufacturers holding a 
licence for a controller, which is patented in England, obtain an 
order from a firm of London merchants having a branch house in 
Russia for such controllers, for use by customers, ofjtheirs in Russia, 
where no patent has been taken out. Can the manufacture 
make the said controllers in Russia and supply them for use in that 
country, without "being liable to the English patentee, for royalties 
upon the articles so manufactured and sold; the order having been 
given and the payment being eventually made by the London firm 
of merchants ?” 

*,.* The licensee would clearly not be liable in the circumstances. 
The article in question being unprotected in Russia, any person 
whatever is free to make it there and sell it there, without pay- 
ment of royalties; otherwise a patent in a single country would 
cover the whole world. 





No. 65.—Overhead Wires—Consent@of Local Authority. 


“S.C. B.” writes:—“ I notice in your issue of December 14tu, 
under the “‘ Legal Query ” column in reply to “ Glasgow,” you state 
that a private company or person can supply electricity without 
obtaining a provisional order, and that it or he can put up overhead 
wires without obtaining the consent of the local authorities. Are 
you quite correct as regards this latter point? I think that if 
further inquiries are made you will find that local authorities have 
jurisdiction as regards the running of overhead wires as well as 
laying mains under the streets, although they do not always 
exercise it.” 

*,.* “S.C. B.” is referred to Query No. 63,° supra, and the 
answers thereto. 





No, 66.— Overhead Wires.—Refusal of Corporation to Consent, 


“ Anxious” writes :—‘ Re your reply No. 61 ‘Glasgow.’ We 
have a client who is connected both with the.Corporation supply 
and his own generating plant. On the opposite side of the road 
he has other premises which he wishes to connect. To do this he 
would have to pass over the road. The local authorities maintain 
that he has no right to run a wire over the street without their con- 
sent ; this they refuse to give owing to his coming into competition 
with their lighting. This seems somewhat in conflict with your 

_ reply to ‘Glasgow.’ Would there be likely to be anything in the 
provisional order of the Corporation to prevent them carrying the 
line across the street? ” : 

*,.* This is an interesting example of the question which so often 
arises in relation to overhead wires. ‘ Anxious” should procure 
a copy of the provisional order, and any by-laws under the Public 
Health Acts Amendment Act, 1890, which are or may be in force in 
the district. These could be seen at the town clerk’s office. If the 
provisional order is in the ordinary form, it will not empower the 
Corporation to interfere ; and the by-laws can at most specify the 
conditions under which wires may be suspended. The Corporation 
could not so frame the by-law’ as to prohibit the wires being sus- 
pended over a street. Unless(a) the Corporation have some other 
‘statutory power; or ()) they own the fee simple of the land on 
either side of the road (which appears to be unlikely) they cannot 
interfere. ‘ Anxious” would do wellto consult his local solicitor, 
who will probably be familiar with the Acts and by-laws. 





No. 67.—Prepayment Meter.—Error in Meter.—Liability of Consumer. 


“ BuraH” writes:—“I should be much obliged if you would 
give me your opinion as to how we stand legally with a prepay- 
ment consumer, who, owing:to the prepayment part of the meter 
getting out of order, refuses to pay for the current, which is 
registered correctly. We have one or two consumers who object to 
pay for the actual current used, as they maintain that, having pre- 
paid, say, 1s., if they get 2s. worth of current for the same, they are 
not liable. 

“T should be much obliged if you could let me know if a case of 
this kind has been settled legally, also particulars of the same, as it is 
advisable to get the matter thrashed ont at once, otherwise we shall 
lose a great deal of money by this means.” 

*,* Unless there is agreement, express or implied, that the 
reading of the meter register shall be absolute and final as between 
supply authority and consumer, it would seem that the supply 
authority may recover the price of electricity provided and con- 
sumed. By Sec. 57 of the Electric Lighting (Clauses) Act, 1899 
(Sched.), which may be in force in the district, the question whether 
the meter is correct or not is to be settled by a Board of Trade 
inspection. Before giving a definite answer on the point, it would 
be necessary to see the terms of the provisional order and of the 
consumer’s agreement. As the matter appears to be one of import- 
ance, “ Burgh” should consult the solicitor to the Corporation, who 
might think it wise to take the necessary steps to enforce the rights 
of that body. 


Ne 
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NEW ELECTRICAL DEVICES, FITTINGS, 
: AND PLANT. 


The ** Industrial *? Wattmeter. 


Tue fact that the power consumed by an alternating-current motor 
cannot be measured, even roughly, by means of an ammeter is one 
that has frequently told against the alternating-current motor as 
compared with its direct-current rival. One of the most widely 
recognised advantages of electric driving lies in the ease with 
which the power transmitted can be measured, but in order to 





Fic. 1.—Tae “ InpustRiu4L” WatTIMETER. 


secure this advantage in the case of an a.c. plant it has, up to the 
present, been necessary to employ a costly, and often elicate, 
wattmeter. : 

What can be done, however, when the problem is thoroughly 
taken in hand, is shown by the results obtained by M i 
Evergtt, Evecumsr & Co. with their new “ Industrial ”. watt- 
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meter. The instrument, which is shown in fig. 1, consists of a 
carefully designed dynamometer movement, from which all un- 
neces3ary metal has been eliminated, and which is fitted in a cast- 
iron case effectively shielding it from stray magnetic fields. The 
movement is provided with a pneumatic damper, so that accurate 
readings can b2 taken, no matter how much the load may vary. 
Tne scale, which is of ample length (63 in.), is practically even 
throughout, so that readings can be taken with certainty, even quite 
low down on the scale. This is 4 point of no little importance, 
since it is often desirable to be able to measure the power taken 
by the motor either when running light or when driving, say, a 
single line of shafting. 

It has, until quite lately, been regarded as heresy to suggest 
enclosing a wattmeter in a metal caee if any accuracy at low power 
factors is aimed at, the argument rightly being that the metal 
case acts like a closed secondary winding to the current coils, and 
so introduces a phase displacement between the main current and 
the flux produced by it. If the angular displacement so introduced 


) 







. 


(iN % OF MAXIMUM SCALE READING: 
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Fig. 2. 


be a, then the wattmeter reading, with a lag of 9, instead of being 
vc cos would be vc cos ¢ cos (¢@ — a). From this it will be seen 
that whereas at high power factors the error is of small importance, 
with low power factors it becomes very considerable. For example, 
even so small a phase displacement as 1° between current and flux 
would introduce an error of 3 per cent. with a power factor of °5, 
and 6 per cent. with a power factor of ‘3, and so on. 

In the case of the Everett-Edgcumbe “ Industrial” wattmeter, 
not only is a metal case employed, but actually one of cast-iron. 
Such, however, is the design of the instrument, we are informed, 
that the errors due to eddy currents, and also the often greater 
inaccuracies introduced by self-induction and capacity, have been 
reduced to a negligible quantity. 

That this is so will be gathered from fig. 2, which is reproduced 
from a curve plotted by the National Physical Laboratory from 
results there obtained on one of these “ Industrial” wattmeters 
taken from stock. From this curve it will be seen that down to a 
power-factor of ‘2, the error at no point exceeds 14 per cent. of the 
maximum reading of the instrument. 

Besides being shielded from external magnetic fields, which is of 
great importance for such work, the instruments are practically dead- 
beat, and are, moreover, unaffected by frequency or wave-form. To 
such an extent has this been carried that their accuracy can be at 
any time checked against direct-current standards, which is, it 
need hardly be said, of the very greatest assistance in practice. 
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Fic. 3. 


The instruments are equally applicable to single, two or three- 
phase circuits. Fig. 3 shows the connections in the latter case, 
c representing the series coil, and y the shunt coil, while m shows 
the load, a motor forexample. If the load is an unbalanced one, 
two separate wattmeters are employed, connected as shown in fig. 4, 
the total power being obtained, in this case, by adding together the 
two readings. Moreover, from the ratio of these readings the 
power-factor of the circuit can be at once found. ; 

It is interesting to mention also that a wattmeter connected as 
shown in fig.3 can be provided with a simple change-over key, by 
means of which the wattless._component of the power can be read 
off, as well as the true watts. This enables the power factor of the 
system to be determined, since the ratio of the wattless component 
to the true watts is equal to the tangent of the angle of lag or lead. 

The instruments are constructed for all ranges of current and 
voltage, and for high-tension circuits are worked off transformers, 
so designed as to introduce no appreciable error into the readings 
of the instrument. 


Ajax Ironclad Switches. 


We illustrate herewith new patterns of their well-known Ajax 
ironclad switches which are being introduced for 1907 by Mzssrs. 
ParMiTER, Hops & SuGDEN, of Hulme Electrical Works, Manchester. 

We understand that many thousands of these switches have been 
sold during the past year, and the firm’s new works have been 





specially designed and fitted with the latest machinery to enable 
them to supply a high class of ironclad switchgeir at low price. 





Agax IponcLaD SwITcH. 


From January 1st, 1907, the Sloan Electrical Co., 15, Fore Street 
Avenue, London, E.C., will act as the firm’s sole selling agents for 
London and district. They will stock a large quantity of these 
ironclad switches of every kind for London district customers. 

At the Hulme works the switches are turned out now in very 
large quantities, and they go through the works in lots of 1,000 
at a time. 

Quick-Grip Spanners. 
ay We understand that Mussrs. Spzar & Jackson, Lop., of 
} Sheffield, by arrangement with the Patentees (Messrs. 
r Taylor & Co. of London) are now marketing “ Quick-Grip” 
Spanners as shown in the illustration. This tool has been 
on the market some little time, but it is stated that it is 
now to be serious'y placed before the trade. Whil2 sufficient 
grip can be obtained to turn almost any nut or pipe, it 
is claimed t9 poss:ss an advantage over the spanner that 
it is immediately adjusted to the correct sze, and over 
, the pipe grip that it does not spoil the nuts. 


* Reyrolle ” Iron-clad Switchgear. 
In the accompanying il ustration is shown a 25 ampere 500-vo't 
quick-break switch completely enclosed in cast-iron rain-proof 
case, Which is supplied by Messrs. A Reyrouue & Co., Lrp., of 
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REYROLLE IR )NCLAD SWITCHGEAR, 


Hebburn-on-Tyne. The same type of switch is also made for 
three-phase circuits. Sparking tips are provided to take the arc 
on breaking. The insulation is very good, the object of the 
makers being to provide a strong, serviceable article suitable 
for use in factories, &e. 
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NEW PATENTS APPLIED FOR. 


iled expressly for this journal by W. P. Toompson & Co., Electrical Patent 
-™_ gents, $28, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


. Improved mechanical ears for carrying overhead transmission 
— a clnctiioal traction purposes.”” H. OLIVER. December 17th. 

28,739. ‘*Improvementsin methods of electric braking.” G. H. Bass, F. T. 
Cuapmanand E. H. Cocxsuotr. December 17th. : = 

28,758. ‘‘ Improvements in and relating to incandescent electric lamps, Ww. 
Born. December 17th. 

28,715. ‘Improvements in the method of and means or apparatus for pro- 
ducing metallic incandescence bodies for electric glow lamps. Pgs ng 
GASGLUHLICHT AKkT.-GES. (AUERGESELLSCHAFT). (Date applied = = 
Patents Act, 1901, March 27th 1906, being date of application in Germany. 
December 17th. (Complete.) 

28,819. ‘* Electric illuminating apparatus.” 
18th. 

“ vements in electric treadles or rail deflection contact-makers 
eg so et =e and the like.” E. Haywoop and McKEnzi£ and 
Hoxiianp, Lrp. December 18th. 4 

28,832. ‘‘ Improvements in electric hoists.’”’? J. Richmonp & Co., Lrp., an 
|. Mgacock. December 18th. ; z 

28,888. ‘‘ Improved form of door and till electric alarm contact.” L. E. 
Forster and B. SEAcomMBE. December 18th. ; aa : 

28,843. ‘‘Improvements in apparatus for electrically igniting miners’ safety 
amps.” W. Acxroyp. December 18th. ; : . 
98,846. ‘* Improvements in electric ignition for internal combustion engines. 
Ww. 3. CrossLey and J. P. Jackson. December 18th. zs 

28,848. ‘Improved automatic voltage regulator for dynamos. G. 8. 
NEELEY. December 18th. (Complete.) : Eat 

28,849. ‘*Improved automatic regulator for direct-current dynamos.” G. &. 
NEELEY. December 18th. (Complete.) : ‘ 

28,865. ‘Improvements in couplings and fittings for electric conduits and 
casings, and in the manufacture of the same.’”’ J. L. Hanman. Decem- 

r 18th. 

“ nny ‘Improvements in the electro-deposition of iron.” S. O. CowPEr- 
Coues. December 18th. (Complete.) 

28,922. ‘Improvements in intercommunication teléphones and switches 

therefor.” F.G. Bett. December 18th. are a 

“6 7 nts in the method of operating electrical sme 
Bol rr A "pam applied for under Patents Act, 1901, May 5th, 
1906, being date of application in Norway.) December 19th. (Complete.) 

28,960. ‘Improved electrical induction furnace with electrodes.” A. ere. 
Date applied for under Patents Act, 1901, June 2nd, 1906, being date o 
application in Norway.) December — ee Fae oT ae 

ss vements in the method of operating e 
Rn ol Fg astm (Date applied for under Patents Act, 1901, a 
6th, 1906, being date of application in Norway.) December 19th. (Complete.) 

28,996. ‘Improvements in electric arc lamps.” H. Breck and DEUTSCHE 
BEcK-BoGENLAMPEN G.m.b.H. December 19th. ; 
29,002. ‘Improvements in and relating to trolley wheels for electric traction. 
P. J. Prince. December 19th. 


J.~8. HENGLER. December 


” 


. Improvements in or relating to electric induction furnaces.” 
ge ey gece Co., Lrp., and J, HaRDEN. December 19th. (Com- 
plete.) 


6s y ts in or connected with electrical ignition devices for 
Pi one ina sempre ting A. R. BeEttamy. December 20th. ‘ ; 
29,072. ‘‘Improvements in electrically operated railway and like signals. 
H.G. Brown. December 20th. 
29,086. ‘‘Improvements in and relating to exciting Ruhmkorff and other 
electric coils.” SirO. J. LopGe, Kt. December 20th. ¥ 
29,110. ‘‘Improvements in electrical distribution.” U. B. GILBERT. 
ember 20th. 
oon * Electric bridge hand signal — L. —— op ltg 
“ r in electric heaters.’ HE British THOMSON- 
sie oe “The General Electric Co., United States.) December 21st. 
29,122, ‘‘ Treating sewage by electrolysis.” F. Mom. December 21st. 
29,147. ‘Storage battery.”” S. Lake. December ‘1st. (Complete.) 
29,148. ‘‘Improvements relating to electric motors.” W. H. HEATH. 
og i lati to lighting systems for electric rail 
5 a y n or relatin § s - 
me praomnen ent een” Dynamo Works, Lrp., and A. M. 
Duke. December 21st. (Complete.) 
29,172. ‘‘ Improvements in connection with the electric lighting of railway 
rains and the like.”” O.G. A. Frey. December 2lst. 


” 


29,174. ‘Improvements in or relating to electric motors.” H, LEITNER. 
December 21st. ; 
29,176. ‘‘New or improved insulator for electric conductors.”” A. Bouts- 


HAUSER. December 2lst. (Complete.) : ; 

29,193. ‘‘Improvements in and relating to uni-polar dynamos.”’ W. 
MarTuHiesEN. December 2ist. (Complete.) hy 

. New or improved electrically operated mechanism for obtaining 
empeien” Sir W. G. Pearce, Bart., and W.R. Reeves. December 2lst. 

29,201. ‘‘ Improvements in meters for electricity, gas and the like.” ALIGE- 
MEINE ELEKTRIZITATS Ges. (Date applied for under Patents Act, 1901, De- 
cember 28th, 1905, being date of application in Germany.) December 21st. 
“a 2 a relati h tion of lectri 

. “Improvements in and relating to the operation of vapour electric 
ene” M. Fuss, (Date applied for under Patents Act, 1901, January 11th, 
1906, being date of application in Germany.) December 2lst. (Complete.) 

29,288. ‘* New or improved electrical device controlled by the guard of a train 
for locking and unlocking railway carriage doors.” J.W.T.CockEr. De- 
cember 22nd. : : 

29,244, ‘Improved electric torch as used for surgical and dental operations.”’ 
F, A. Lararp & E. L. Dearpen. December 22nd. 

29,271. ‘‘ Improvements in electrical furnaces.” O. Frick. (Date applied for 
under Patents Act, 1901, December 27th, 1905, being date of application in 
Sweden.) D ber 22nd. (Complete.) e 

29,276. ‘‘ Improved telephone apparatus.” A. FRIEDLANDER. (Date applied 
for under Patents Act, 1901, September 17th, 1906, being date of application in 
Germany.) b 22nd (Complete.) : = ” 

29,296. ‘‘ New or improved method of and means for automatically recording 
ene calis.’” H. W. F. InEtanp & A. T. M. THomson. December 22nd. 
(Complete.) es j 

29,300. ** Improvements in the electro-deposition of iron.’’ 8. O. CowPER- 
Cotes. December 22nd. 














Hipperholme.—The U.D.C. has obtained an extension 
of the E.L. order, and also power to transfer the order. N egotia- 
tions are pending with the Halifax T.C. and the Electrical Dis- 
tribution of Yorkshire, Ltd., for taking over the order. 


PUBLISHED ' SPECIFICATIONS. 





Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps), 

1905. 


ELEcTRICAL ConTAcT BREAKERS OF EXPLOSION ENGINES OF MOTOR VEHICLES, 
W. J. Charles and A. Watson. 24,249. November 24th. 


Means FoR ELECTRICALLY ACTUATING INTERMITTENTLY Movixe WHEEL WorkK 
APPLICABLE IN CLOCKWORK, REGISTERING AND INDICATING. W. R. Sykes, 
F. T. Hollins and F. W. Leake. 24,494. November 27th. 


ELECTRICAL CONTROL AND PROPULSION OF VEHICLES OR Trains OF VEHICLES. 
J. 8. Raworth and A. B. Raworth. 24,810. November 30th. 

TROLLEY Boom ConTRoLiinc APPARATUS FOR ELECTRIC TRAMCARS AND THE LIKE 
VEHICLES, 8. Hindley. 24,998, December 2nd. 


EXHAUSTING oF Vacuum TuBES OR VESSELS FOR ELECTRIC Discnarces. O. J. 
Lodge, A. Muirhead and E. E. Robinson. 25,0474. December 2nd. (Date 
applied for under Rule 5, Patents Rules 1905, December 2nd, 1905.) 


Dynamo-Etecrric Macuives. British Thomson-Houston Co. (General Electric 
Co.) 26,098. December 14th. 


SPaRKING Piucs For ComBusTion ENGINES AND THE LIKE. H. J. La Force. 
+ 26,970. December 27th. (Date applied for under ‘International Convention, 
May 12th, 1905.) 


Evectric Arc Lamps BuRNING MINERALISED CARBONS. 
November 30th, 


Vacuum TUBES OR VESSELS FOR ELECTRIC DISCHARGES. 
and Robinson. 25,047. 


APPARATUS OR DEVICES FoR GENERATING ELECTRICITY ON Moror Cars oR Motor 
Boats, Taylor. 25,353. December 6th. 


METHOD oF CONTROLLING THE TROLLEY PoLEs oF ELectric CARS AND THE LIKE. 
Henshaw and Swin@ells. 25,415. December 7th. 


MAGNETIC SEPARATOR. Simpkin and Ballantyne. 25,718, 
Arnneees 29m ELECTRIC SIGNALLING. Brown and Brown. 26,695. Decem- 
er . 


Hegner, 24,882. 


Lodge, Muirhead 





1906. 


ELECTRIC SwITCHES oR CirncuIT BREAKERS. 
(General Electric Co.) 932. January 12th. 


Exectric Brancy Switcues. J. B. Meiklejohn. 2,286. - January 30th. 
ELECTRICAL SwiTcHEs. J. A. Kennedy-McGregor. 3,164, February 9th. 


Evrcrric Arc Lamps, A. O, Jones and Jandus Arc Lamp & Electric Co. 3,714. 
February 15th. 


Evectric Furnaces. C. Bingham. 4,336. February 22nd. 


METHOD OF AND APPARATUS FOR DETECTING ELECTRICAL Oscitzations. L. H. 
Walter. 4,535. February 24th. 


SHaDE-HOLDERS FoR Exxctric INCANDESCENT LAMPS AND THE LIKE. T. Torda 
and C. M. Stanger. 4,538. 


PropvuctTion or ELEctROTYPES. S. O. Cowper-Coles. 4,684. February 26th. 
ELectro-MaGyetic Retays. P.O. Pedersen. 7,160. March 24th. 


ELECTROLYTIC INTERRUPTERS AND METHOD OF OPERATING Same. H. Besser and 
L. Cobe. 17,915. April 2nd. 


MANUFACTURE oF Arc LiGHT ELEcTRoDES Havine METALLIC INSERTIONS, 
Gebruder Siemens & Co. 8,656. April 10th. (Date applied for under 
International Convention, May 31st, 1905.) 


TeLEGRAPH PotEs. R.B. Ransford. (B. Bayly.) 9,115. April 17th, 


ADJUSTABLE SUSFENDERS FOR ELEcTRICAL Devices. A. Berry. 10,703. May 
7th. (Date applied for under International Convention, July 11th, 1905.) 


Execrric Arc Lamps, F. Ruzicka. 11,469. May 16th. 


ELectric MerasuRING InstruMENTs, British Thomson-Houston Co. and E. 
Holden. 514. January 8th. 


ELECTRICAL MEASURING INSTRUMENTS. 8S. Z. De Ferranti, M. B. Field, C. C. 
Garrard and Ferranti, Ltd. 774. January 11th. 


Exectric Arc Lamps. B. M. Drake, A. D. Jones, P. V. Castell-Evans, and 
Jandus Arc & Electric Co. 5,856. March 10th. 


TELEPHONE EXCHANGE SysTEM. W. C. Fairwea‘her. (Kellogg.) 17,998. Apri} 
3rd. 


British Thomson-Houston Co. 


DETECTOR FOR WIRELESS TELEGRAPHY. W.P. Thompson. (Ges. fiir drahtlose 
Telegraphie.) 8,659. April 10th. 

INFLUENCE ELEcTRICAL MacuinEs. H. Wommelsdorf. 9,086. April 17th. 

METHOD OF, AND FURNACE PLANT FOR, REDUCTION OF ORES OR THE LIKE BY 
ELEcTRIC TRANSFORMER FuRNAcEs. O. Frick. 10,997. April 30th. 

METHODS OF INSULATING ELECTRIC CONDUCTORS, APPLICABLE MORE PARTICULARLY 


FoR RHEOSTATS, HEATERS AND THE LIKE, British Thomson-Houston Co. 
(General Electric Co.) 10,208. May Ist. 


Brushes oF Etectric Motors. R. B. Ransford. (Compagnie Parisienne des 
Voitures Electriques Procedes Krieger.) 14,165. June 20th. 


BRACKETS FOR SUSPENDING AERIAL ELEcTRICCaBLES. J.Gray. 14,403. June 28rd. 


Exvecrricity Measvurine Instruments. J. Y. Johnson. (Hartmann & Braun, 
Akt.-Ges.) 18,013. August 10th. 


METHOD OF PRECIPITATING METALS ELECTROLYTICALLY, 
August 11th. 

PRODUCTION OF ARCS FOR THE ELECTRICAL TREATMENT OF GasEs, H. Pauling. 
18,599. August 20th. 


ALTERNATING CURRENT CommuTATOR DyNnaMo-ELECTRIC MACHINES. 
Schuckertwerke. 19,889. August 30th. 
national Convention, August 30th, 1905.) 


Brince Tyre Fusks AND DIsTRIBUTING BOARDS IN CONNECTION WITH ELECTRICAL 
Work. Howell. 591. January 9th. 

CarcasEs For DynaMo-Exectric Macuinges. F.H. Loring, 6054. January 9th. 
(Date applied for under Rule 5, Patents Rules, 1905, January 9th, 1906.) 

SysTEM AND MEANS FOR CHARGING SECONDARY BatTreries. McelIndoe. $73. 

Exexcrric Sarety Spark Gap Devices. British Thomson-Houston Co. (Allge- 
meine Elektricitiits Gesellschaft.) 1,309. January 17th. 

APPARATUS FOR PROTECTING TELEGRAPH AND LIKE LINES FROM THE EFFECTS OF 
LicgurninG DiscHarces. Fuller and Fuller. 1,914. January 25th. 

SPaARKING PiuGs ror ELEecTRIC IGNITION IN ExPLosion Encines. Sharpe. 3,402. 
February 12th. 

REGULATIONS OF ALTERNATING CURRENT CrecuiT SUBJECT TO FLUCTUATIONS OF 
Loap. Siemens Bros.&Co. (Siemens Schuckertwerke.) 3,677a. February 
14th. (Date applied for under Rule 5, Patents Rules, 1905, February 14th, 
1906.) 


A. Ramen. 18,080. 


Siemens 
(Date applied for under Inter- 





